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REPORT  ON :  '  '  ^  't  *  ‘  L- • 

-  i 

Completion  of  three  years  environmental  exposure  of  sample 
Model  Marine  Fuel  Tanks^f without  listing  and  labeling)  as 
outlined  in  YSB  Procedure.  R -6  and  examined  in  YSB  interim 
report  R6-1-0469.,  \ 


ITEMS  COVERED:  I 

1)  One  set  of  stainless  steel  tanks,  Alloy  No.  304,  furnished 

by  and  under  contract  with  Allegheny-Ludlum  Steel  Corporation. 

2)  One  set  of  stainless  steel  tanks,  Alloy  No.  316(L),  resistance 
welded.  Purchased  by  Yacht  Safety  Bureau,  Inc.  under  contract 
with  USCG. 

3)  One  set  of  stainless  steel  taints,  Alloy  No.  316(L),  tungsten 
inert  gas  welded.  Purchased  by  Yacht  Safety  Bureau,  Inc. 
under  contract  with  USCG. 

4)  One  set  of  terneplate  tanks,  proprietary  model  of  Mirax 
Corp.,  purchased  by  Yacht  Safety  Bureau,  Inc,  under  contract 
with  USCG. 

5)  One  set  of  Hot-Dip  galvanized  steel  tanks  for  use  as  "control" 
samples.  Purchased  by  Yacht  Safety  Bureau,  Inc. 


GENERAL: 


The  object  of  this  report  is  to  summarize  conditions  found  after 
the  three  years  exposure  to  a  salt  water  marine  environment,  and 
to  supplement  the  conclusion  section  of  the  YSB  interim  report 
R6-1-0469  on  this  test\| 

i  • 

SHORE  BOX  TANKS:  i 

In  initially  establishing  the  test  procedure  for  this  study,  it 
was  recognized  that  boats  are  stored  ashore  in  a  static  condition 
for  long  periods  and  that  the  test  program  should  cover  that 
conditon,  as  well  as  the  actual  salt  air  exposure  conditions 
encountered  afloat.  For  this  purpose  sample  tanks  identical  to 
those  on  the  test  hull  were  installed  in  a  ventilated  box  located 
on  shore.  Although  the  basic  exposure  conditions  were  identical 
none  of  the  shore  box  tanks  were  perforated. 
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REFERENCES: 

1)  "Interim  Report  -  Environmental  Exposure  of  Sample  Model 
Marine  Fuel  Tanks",  YSB  Report  R6-1-0469  dated  18  April 
1969. 

2)  YSB  Project  R-6  (Tentative),  "Environmental  Exposure 
Testing  of  Sample  Model  Marine  Fuel  Tanks",  dated  19. 
August  1965,  with  Addendum  No.  1. 

3)  "Fire  Protection  Standard  For  Motor  Craft"  (NFPA  No.  302) 
(ANSI  Standard  Z120.1  -  1968) 

4)  Naval  Research  Laboratory  Memorandum  Report  1795  -  "The 
Corrosion  Behavior  of  Stainless  Steels  in  Sea  Water". 


DESCRIPTION  OF  ANALYSIS: 

Upon  return  of  the  exposure  hull  i,o  the  Marine  Department  of 
Underwriters'  Laboratories,  Inc.  the  individual  items  were 
removed,  partial  cleaning  of  exterior  surfaces  was  accomplished, 
and  examination  of  the  tanks,  plus  completion  of  photographic 
records  was  initiated.  The  concept  of  weight  comparison 
mentioned  in  Reference  2  was  discarded  as  meaningless  due  to 
the  negligible  amounts  of  lost  metal  on  relatively  heavy  objects, 
plus  the  fact  that  deterioration  sufficient  to  render  some  tanks 
useless  was  quite  apparent  by  visual  examination. 

Photographs  and  comments  are  submitted  in  order  to  corroborate 
the  conclusions  reached. 


Because  of  the  hazard  of  transporting  the  test  hull  with  fuel 
in  the  tanks,  the  tanks  were  flushed  with  water  in  September 
1969  and  drained.  At  the  time  the  tanks  were  removed  for 
inspection,  approximately  three  (3)  months  later,  it  was  found 
that  some  water  remained  in  a  number  of  the  tanks.  This  fact 
should  be  specifically  noted  because  of  the  possible  effect  on 
corrosion  of  those  tanks.  Notwithstanding  the  fact  that  the 
presence  of  water  for  the  three  (3)  month  period  was  unintentional, 
the  presence  of  some  water  is  not  considered  an  abnormal  exposure 
condition. 
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GUM  CONTENT: 

At  six  month  intervals,  concurrent  with  change  of  fuel, 
gasoline  samples  were  v  i  *:hdrawn  and  analyzed  for  existent 
gum  content  in  accordance  with  ASTM-D439.  Results  of  these 
tests  indicate  that  excess  gum  formation  is  not  induced  oy 
contact  with  any  of  the  metals  used  in  this  test.  However, 
it  is  interesting  to  note  that  significantly  higher  levels 
of  gum  were  found  in  the  fuel  from  the  pairs  of  tanks  which 
were  alternately  empty  and  full.  This  was  attributed  to  the 
fact  that  the  fuel  was  ‘pumped  back  and  forth  through  copper 
lines  and  brass  fittings,  and  is  still  not  considered  analogous 
to  service  conditions  -  in  which  gasoline  passes  through  the 
piping  only  once. 


HULL  TEMPERATURES: 

During  the  third  year  of  exposure,  temperatures  inside  the 
hull  were  monitored  by  a  combination  of  manual  and  graph  record¬ 
ing  of  data.  In  both  instances  the  thermometer  and  recorder 
probe  were  located  approximately  at  deck  level  on  the  aft  face 
of  the  bulkhead  between  the  number  3  and  4  holds.  During  this 
period  of  manual  monitoring  readings  were  taken  during  regular 
working  hours  only,  whereas  the  temperature  recorder  was  in 
operation  at  all  times,  except  as  noted. 


• 

Deg . 

F 

Deg.  F 

Time 

Period 

Lowest 

Temp. 

Highest  Temp. 

June 

1968 

78 

98 

July 

1968 

79 

102 

August 

1968 

87 

102 

September 

1968 

no  valid  data 

recorder 

Improperly  adjusted 

October 

1968 

50 

86 

November 

1968 

38 

80 

December 

1968 

26 

65 

January 

1969 

26 

70 

February 

1969 

30 

68 

March 

1969 

45 

75 

April 

1969 

48 

83 

May 

1969 

57 

91 

It  should  be  noted  that  the  temperature  ranges  noted  are 
probably  not  as  great  as  would  be  the  case  haa  temperatures 
been  taken  in  the  engine  space  of  an  operational  boat  in  these 
waters,  during  the  same  time  period.  Obviously  temperature  is 
one  of  the  factors  involved  in  rate  of  corrosion,  but  just  what 
effect  other  conditions  would  have  produced  is  purely  a  matter 
of  conjecture. 


Files  MM- 10  and  MM -36 


Page  4 


Issued:  27  February  1970 


CONCLUSION: 

1.  Since  issuance  of  the  interim  report,  several  of  the 
opinions  expressed  therein  have  been  confirmed. 

2.  Failures  occurred  in  each  of  the  tank  materials  under 
test  -  with  the  exception  of  the  Galvanized  Steel  Tanks. 

3.  Inasmuch  as  a  study  of  the  included  photographs  and 
related  comment  reveals  that  deterioration  of  the  Nos. 

304  and  316(L)  Stainless  Steel  Alloys  was  quite  similar 
in  character  and  rate  of  growth,  it  may  be  concluded  that 
there  is  little  to  choose  between  the  two,  as  far  as 
corrosion  resistance  of  this  type  is  concerned. 

4.  No  actual  perforations  were  noted  in  the  welded  areas  of 
either  the  tungsten  inert  gas  welded  or  resistance  welded 
tanks.  However,  it  should  be  noted  that  pitting  was  more 
prevalent  in  the  resistance  welds. 

5.  While  most  of  the  actual  failures  of  the  various  stainless 
steel  tanks  occurred  in  "induced  areas",  it  must  be  recog¬ 
nized  that  similar  areas  would  undoubtedly  be  created, 
perhaps  inadvertently,  in  any  given  fuel  tank  installation. 
Also,  the  Galvanized  Steel  Tanks,  which  had  the  same  type 

of  "induced  areas"  and  identical  exposure  conditions,  suffer¬ 
ed  no  ill  effects  as  a  result. 

6.  Failures  or  deep  pitting  in  the  Terneplate  tanks  were  likely 

to  occur  at  almost  any  area  of  exposed  surface.  Photograph 

Nos.  44,  64  and  65,  showing  perforations  through  the  tank 

bottom  illustrate  the  case  in  point,  although  this  was  one  of 
the  tanks  inadvertently  subjected  to  fresh  water  as  mentioned 
on  page  2,  Areas  close  to  tank  fittings  were  also  noted  as 
being  extremely  susceptible  to  pitting  and  perforations  as 
illustrated  by  Figs.  41  and  66. 

7.  Because  each  type  of  tank  under  test  failed  during  the  en¬ 
vironmental  exposure  period,  whereas  the  control  sample 
tanks  withstood  the  exposure  admirably  and  are  still  com¬ 
pletely  serviceable,  it  is  felt  that  there  is  no  justification 
whatsoever  for  including  Stainless  Steel  Alloy  No.  304,  or 
Alloy  No.  316(L),  or  Terneplate  on  the  advisory  lists  of 
materials  suitable  for  the  fabrication  of  Marine  Fuel  Tanks 
for  fixed  installation. 

Report  by: 

RICHARD  P.  KETCHAM 

Project  Engineer 

Marine  Department 


ROBERT  LOESER 

Associate  Managing  Engineer 
Marine  Department 

Si  TERwfL^fetir 

Managing  Engineer 
Marine  Department 
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Terneplate  -  additional  close- 
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NOTE :  Numbers  on  tanks  and  panels  indicate  actual  locations 
”  during  test.  Numbers  without  suffix  were  in  ventilated 
shore  box.  Numbers  suffixed  "Hn  were  on  board  floating 
hull.  A  print  identifying  exact  locations  is  attached. 
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Tank  No.  17H 


Rectangular,  Alloy  No.  304  Stainless  Steel,  Electrically 
Melded 


Exposure  Conditions: 

Aboard  hull  -  filled  with  gasoline.  Tank  was  de-fueled 
after  two  years'  exposure,  as  a  safety  precaution,  due  to 
perforations  which  had  occurred  by  that  tine. 


Comment  on  Photo: 


Surfaces  generally  have  mottled  appearance,  with  rust 
streaks.  Rectangular  area  between  fittings  (top  view' 
indicates  location  of  sea  water  reservoir  during  test. 
Perforations  may  be  seen  on  upper  surface  of  tank,  in 
way  of  reservoir  bedding  area.  Perforations  are  circled 
and  numbered  1,  2,  6  and  7.  See  Pig.  No.  2  for  close-up 
of  the  perforations. 
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Tank  No.  17H 

Rectangular,  Alloy  No.  304  Stainless  Steel,  Electrically  Welded 

» 

Exposure  Conditions: 

Aboard  hull  -  filled  with  gasoline  (two  years) 


Comment  on  Photo: 


Close-up  views  of  perforated  areas  shown  in  Photo  No.  1. 
Perforations  are  typical  of  crevice  corrosion  in  "induced 
areas"  where  moisture  can  remain  trapped  -  in  these  cases 
under  the  salt  water  reservoir. 
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Tank  No.  16H 

Rectangular,  Alloy  No.  304  Stainless  Steel,  Electrically  Welded 


Exposure  Conditions: 


Aboard  hull  -  empty  throughout  test. 


Comment  on  Photo: 

Top  and  bottom  views  of  tank  before  removal  of  reservoir, 
and  black  bedding  compound  in  way  of  wood-metal  faying 
surfaces.  Corrosion  in  way  of  welded  seam  and  end  chock 
liner  is  circled  and  marked  1,  5,  6  and  7.  See  Figs.  No. 
4  and  5. 
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Tank  No.  16H 

Rectangular,  Alloy  No.  304  Stainless  Steel,  Electrically 
Welded 

Exposure  Conditions: 

Aboard  hull  -  empty  throughout  test 


Comment  on  Photo: 


General  view  of  top  surface  of  tank  in  way  of  sea  water 
reservoir  location.  Numbered,  marked  areas  1-7 
(inclusive)  are  perforated  (see  Fig.  No.  5).  Areas  8-13 
(inclusive)  show  considerable  pitting,  with  depths  of  up  to 

o; 021". 

Other  areas  of  tank  show  less  severe  pitting  and  corrosion. 


Final  Inspection  Report 
FIG.  NO.  5 


Project:  65WW32 
File:  MM- 10 


Tank  No.  16H 

Rectangular,  Alloy  No.  304  Stainless  Steel,  Electrically  Welded 

Exposure  Conditions: 

Aboard  hull  -  empty  throughout  test 

Comment  on  Photo : 


Close-up  views  of  marked  areas  1,  5,  6  &  7  of  Fig.  No. 
4.  Perforations  and  surrounding  pitted  surfaces  are 
clearly  visible.  See  Fig.  No.  4  for  location. 
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Tank  No.  2H 


Cylindrical,  Alloy  Np.  304  Stainless  Steel,  Electrically  Welded 


Exposure  Conditions; 

Aboard  hull.  Alternately  empty  and  full  for  first  two 
years.  Full  during  third  year. 


Comment  on  Photo: 


Upper  and  lower  surfaces  of  tank  before  removal  of  sea 
water  reservoir  and  bedding  compound.  General  mottling 
and  discoloration  is  evident.  Numbered  areas  indicate 
pits  and  perforations.  See  Fig.  No.  7  for  close-up  views. 
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Tank  No.  2H 

Cylindrical,  Alloy  No.  304  Stainless  Steel,  Electrically  Welded 


Exposure  Conditions: 

Aboard  hull.  Alternately  empty  and  full  for  first  two 
years.  Full  during  third  year. 


Comment  on  Photo: 


Crevice  corrosion  pitting  and  perforations  in  way  of 

sea  water  reservoir.  Index  No.  1,  2,  3  and  8  are  perforated. 

Nc.  2  shows  severe  corrosion  pitted  to  .029". 
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Tank  No.  2H 

Cylindrical,  Alloy  No.  304  Stainless  Steel,  Electrically  Welded 
Exposure  Conditions: 

Aboard  hull.  Alternately  empty  and  full  for  first 
two  years.  Full  during  third  year. 

Comment  on  Photo: 


Close-up  views  of  perforations  indicated  by  Nos.  2  &  3 
in  Fig.  No.  6. 
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Tank  No.  2 

Rectangular,  Alloy  No.  304  Stainless  Steel,  Electrically 
Welded 


Exposure  Conditions: 

Empty,  in  ventilated  shore  box 


Comment  on  Photo: 

Upper  surface  of  tank.  Circled  spots  indicate  clusters 
of  small  pits.  Over  50  such  spots  were  found  to  exist. 
Each  spot  consisted  of  numerous  small  pits  averaging 
0.004  -  0.006  inch  in  diameter  and  up  to  0.004  inch 
depth.  It  is  significant  that  these  spots  occurred  in 
"open",  as  opposed  to  "induced"  areas,  and  that  exposure 
conditions  of  this  tank  were  not  as  stringent  as  those 
generally  encountered  in  service. 

Lower  surface  of  tank  showing  corrosion  "weeping"  from 
welded  seam  such  "weeping"  though  superficial  in  nature, 
will  provide  moistrue  pockets  at  which  crevice  corrosion 
will  occur. 
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Tank  No.  7 

Cylindrical,  Alloy  No.  304  Stainless  Steel,  Electrically  Welded 

Exposure  Conditions: 

Empty  in  ventilated  shore  box 


Comment  on  Photo: 


Upper  surfaces  and  one  end  plate  of  tank.  Clusters  of 
pits,  averaging  0.003  to  0.004  inch  diameter  are  clearly 
visible  on  open  areas  .of  tank,  as  well  as  in  way  of  fuel 
suction  and  vent  fittings.  Greatest  pit  depth  is  approxi¬ 
mately  0.003  inches. 

Under  surfaces  of  tank  show  mottled  effect  and  "weeping" 
of  corrosion  from  welded  seam,  as  well  as  clusters  of 
shallow  pits,  up  to  0.003  inch  depth. 
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Tank  No.  22H 


Cylindrical,  Alloy  No.  304  Stainless  Steel,  Electrically 
Welded 


Exposure  Conditions: 

Aboard  hull,  alternately  empty  and  full  for  two  years. 
Full  of  gasoline  third  year. 


Comment  on  Photo: 


Upper  and  lower  surfaces  of  tank  dulled  and  streaked  by 
light  corrosion.  Major  areas  of  corrosion  are  within 
"induced"  area  of  &ea  water  reservoir,  but  some  spots 
are  noted  in  open  arers.  Many  rust  streaks  emanate  from 
welded  longitudinal  seam.  While  no  perforations  occurred 
corrosion  to  a  depth  of  .C26  inch  was  measured  at  No.  2, 
No.  3  and  No.  7. 
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Tank  No.  19H 

*  AUoy  No*  Stainless  Steel,  Electrically 


Exposure  Conditions; 

Aboard  hull,  empty  of  fuel  for  three  years 


Comment  on  Photo : 


l0ser  *urf»c«*  «*  tank  dulled  and  atr.ak.d  by 
¥•«•?!•!:  f'r,f°r,ti0"  occurr.d  at  No.  1  above  rule. 
This  is  the  inside  edge  of  salt  water  reservoir. 
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Tank  No.  19H 

Cylindrical,  Alloy  No.  304  Stainless  Steel,  Electrically 
Welded 

Exposure  Condltons: 

Aboard  hull,  empty  of  fuel  for  three  years 
Comment  on  Photo: 


Close-up  of  perforated  area  noted  on  Figure  No.  12. 
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Panel  No.  2 

Alloy  No.  304,  Stainless  Steel 

Exposure  Conditions: 

In  ventilated  shore  box 

Comment  on  Photo: 


Panels  have  been  uniformly  dulled,  and  lightly  spotted. 
Corrosion  was  noted  in  a  continuous  line  along  the  resistance 
weld  in  one  panel.  Maximum  pit  depth  approximately  0.003  inch. 
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Project:  65WW63 
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Tank  No .  18H 


Cylindrical,  Alloy  No.  316(L)  Stainless  Steel,  Gas  Welded. 


Exposure  Conditions: 

Aboard  Hull,  empty  through  test. 


Comment  on  Photo: 

Top  and  bottom  surfaces  of  tank  showing  corrosion  and  dis¬ 
colors  tio  n  along  welded  seams,  as  well  as  numerous  areas 
of  minor  pitting.  No  perforated  areas  were  found,  but  crevice 
penetrations  up  to  0.009  inch  (about  25$  of  shell  thickness) 
were  measured. 
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Tank  No.  4H 

Cylindrical,  Alloy  No.  316(L)  Stainless  Steel,  Gas  Welded 


Exposure  Conditions: 

Aboard  Hull.  Alternately  empty  and  full,  first  two  years. 
Full  for  entire  third  year. 


Comment  on  Photo: 

Lower  and  upper  surfaces  of  tank  showing  rust  streaks  and 
corrosion  spots  in  way  of  welds,  fitting,  and  sea  water 
reservoir.  Numbered  areas  indicate  deep  pitting  in  way  of 
sea  water  box  location.  See  Fig.  No.  17  for  representative 
close-ups. 
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Tank  No.  4H 


Cylindrical,  Alloy  No.  316(L)  Stainless  Steel,  Gas  Melded 


Exposure  Conditions: 

Aboard  Hull.  Alternately  empty  and  full,  first  two  years. 
Full  for  entire  third  year. 


Comment  on  Photo: 

Close-up  view  of  representative  pitted  areas  indicated  in 
Photo  No.  14.  No  complete  penetration  was  found,  but  pit 
depths  up  to  0.025  inch  were  measured. 


Final  Inspection  Report 
FIG.  NO.  18 


Project:  65WW63 
File:  MM-36 


Tank  No.  1 

Rectangular,  Alloy  No.  316(L)  Stainless  Steel,  Gas  Welded 


Exposure  Conditions; 

In  ventilated  shore  box,  empty 


Comment  on  Photo: 

Upper  surface  shows  characteristic  mottling  of  open  areas. 
Marked  clusters  of  shallow  (up  to  0.003  inch)  pits  indicate 
that  material  is  susceptible  to  corrosion  in  un-induced  areas, 
under  relatively  mild  environmental  conditions. 

Lower  surface  of  tank  shows  streaks  from  welded  seam  and 
numerous  mottled  areas,  including  discoloration  of  spot  welds 
at  center  baffle. 
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Tank  No .  8 


Cylindrical,  Alloy  No.  316(L)  Stainless  Steel,  Gas  Welded 


Exposure  Conditions: 

In  ventilated  shore  box,  empty. 


Comment  on  Photo: 

Upper  surfaces  of  tank  show  contrast  between  generally 
mottled  and  discolored  area  and  bright  metal  which  had 
been  under  neoprene  padded  strapping.  Minor  pitting, 
0.001  to  0.003  inch,  in  clusters,  noted  especially  near 
tank  fittings. 

Lower  surfaces  of  tank  show  discoloration  and  corrosion 
in  way  of  welded  seams.  Shallow  pitting,  up  to  0.003 
inch,  noted  in  this  area. 


\W' 


g:.V 


Ts 


# 


A 


•as 


Final  Inspection  Report 
FIG.  NO.  20 


Project:  65WW63 
File:  MM-36 


Tank  No,  25H 

Cylindrical  Alloy  No.  316(L)  Stainless  Steel,  Gas  Welded 


Exposure  Conditions: 
Aboard  hull,  empty 


Comment  on  Photo: 


Upper  and  lower  surfaces  of  tank  show  numerous  crevices  in 
way  of  sea  water  reservoir,  and  along  longitudinal  welded 
seam.  No  perforations  were  noted,  but  pits  up  to  a  depth 
of  approximately  0.028  inch  were  measured.  Fig.  No.  21 
provides  close-up  view  of  perforations  at  #1  and  #2. 
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Tank  No.  25H 

Cylindrical,  Alley  No.  316(L)  Stainless  Steel,  Electrically 
Welded 


Exposure  Conditions: 

Aboard  hull,  alternately  empty  and  full  for  two  years. 
Full  of  gasoline  third  year. 


Comment  on  Photo: 


Close-up  of  perforations  shown  in  way  of  sea  water  reservoir 
faying  surface,  Photo  No.  20. 
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Tank  no.  21H 

Cylindrical,  Alloy  No.  316(L)  Stainless  Steel,  Gas  Welded 

Exposure  Conditions: 

Aboard  hull,  full  of  gasoline 


Comment  on  Photo: 


Upper  and  lower  surfaces  of  tank  show  considerable  dis¬ 
coloration  and  many  pitted  areas.  No  perforations  were 
noted,  but  penetrations  up  to  0.030  inch  were  measured. 
Obviously,  this  leaves  very  little  intact  metal  and 
perforations  would  occur  in  a  short  additional  time. 
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Tank  No.  32H 


Rectangular,  Alloy  No.  316(L)  Stainless  Steel,  Electrically 
Welded 


Exposure  Conditions: 
Aboard  hull,  empty 


Comment  on  Photo: 


Upper  and  lower  surfaces  of  tank  show  areas  of  corrosion, 
as  indicated  on  the  photo.  It  should  be  noted  that  "open", 
as  well  as  "induced"  areas  were  affected.  No  complete 
penetrations  were  noted.  See  Fig.  No.  22  for  view  of  deep 
etch . 
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Tank  No.  32H 

Rectangular,  Alloy  No.  316(L)  Stainless  Steel,  Electrically 
Welded 

Exposure  Conditions: 

Aboard  hull,  empty 

Comment  on  Photo: 


Close-up  view  of  two  representative  corrosion  spots,  located 
in  "induced"  areas  of  Fig.  No.  23. 
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Tank  No.  23H 


Rectangular,  Alloy  No.  316(L)  Stainless  Steel,  Electrically 
Welded 


Exposure  Conditions: 

Aboard  hull,  full  of  gasoline 


Comment  on  Photo: 


Upper  and  lower  surfaces  of  tank  show  corrosion  pitting  in 
open  and  "induced"  areas.  Two  perforations  were  noted  in  way 
of  sea  water  reservoir  faying  surface.  See  Fig.  No.  26  for 
close-up  of  indexes  1  and  2. 
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Tank  No.  23H 

Rectangular,  Alloy  No.  316(L}  Stainless  Steel,  Electrically 
Welded 

Exposure  Conditions: 

Aboard  hull,  full  of  gasoline 

Comment  on  Photo: 

Close-up  views  of  perforations  noted  in  Fig.  No.  25. 
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Tank  No.  3H 

Cylindrical,  Alloy  No.  316(L)  Stainless  Steel,  Electrically 
Welded 


Exposure  Conditions: 

Aboard  hull,  full  of  gasoline 


Comment  on  Photo: 

Upper  and  lower  surfaces  of  tank,  indicating  major  areas  of 
pitting  -  along  longitudinal  welded  seams,  and  "induced"  in 
way  of  sea  water  reservoir  faying  surfaces.  Fig.  No.  28 
provides  close-up  views  of  perforated  area. 
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Tank  No .  3H 

Cylindrical,  Alloy  No.  316(L)  Stainless  Steel,  Electrically 
(Veiled 

Exposure  Conditions: 

Aboard  hull,  full  of  gasoline 


Comment  on  Photo: 


Close-up  views  of  corrosion  found  in  way  of  sea  water 
reservoir  faying  surfaces.  Note  character  of  perforations, 
indicating  that  corrosion  started  on  exterior  and  worked 
inward.  Deeply  pitted  spots  would  eventually  penetrate  the 
material  completely.  See  Fig.  No.  27  for  location. 


Final  Inspection  Report  Project:  65WW63 

FIG.  NO.  29  File:  MM-36 


Tank  No.  14H 

Rectangular,  Alloy  No.  316(L)  Stainless  Steel,  Gas  Welded 


Exposure  Conditions: 

Aboard  hull,  empty  throughout  test 


Comment  on  Photo: 

Upper  surface  of  tank,  before  removal  of  sea  water  reservoir 
shows  stains  and  pitted  areas  near  suction  and  vent  fittings 
Lower  surface  shows  pits  and  corrosion  spots  in  ’'open"  areas 
See  Fig.  No.  3G  for  representative  corrosion. 
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Tank  No.  14H 

Rectangular,  Alloy  No.  316(L)  Stainless  Steel,  Gas  Welded 

Exposure  Conditions: 

Aboard  hull,  empty  throughout  test 


Comment  on  Photo: 


Close-up  views  o 
faying  surfaces. 
No.  3  is  an  area 
inch.  See  Photo 


f  corrosion  in  way  of  sea  water  reservoir 
No.  1  shows  several  small  f erforations . 
pitted  to  a  depth  approximately  0.024 
No.  29  for  location. 
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File:  MM- 36 


Tank  No  .  1H 


Cylindrical,  Alloy  No.  316(L)  Stainless  Steel,  Electrically 
Welded 


Exposure  Conditions: 

Aboard  hull,  alternately  empty  and  full  for  first  two  years. 
Full  of  gasoline  third  year 


Comment  on  Photo: 


Upper  and  lower  surfaces  of  tank  indicating  areas  of  corrosion 
in  way  of  sea  water  reservoir  and  along  longitudinal  welded 
seams.  Heavy  black  spots  on  upper  surfaces  are  adhering 
'edd'ng  compound.  Close-up  of  indexed  areas  1,  2,  3  and  4 
on  Fig.  N-  ,  32. 
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Tank  No.  1H 


Cylindrical,  Alloy  No.  316(L)  Stainless  Steel,  Electrically 
Welded 


Exposure  Conditions: 

Aboard  hull,  alternately  empty  and  full  for  first  two  years. 
Full  of  gasoline  third  year 


Comment  on  Photo: 


Close-up  view  of  corrosion  found  in  way  of  sea  water  reservoir 
faying  surfaces.  Note  perforations  in  the  typical  crevices 
formed..  See  Fig.  No.  31  for  loc.wion. 
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tank  No .  18 


Cylindrical,  Alloy  No.  316(L)  Stainless  Steel,  Electrically 
Welded 


Exposure  Conditions: 

In  ventilated  shore  box,  empty 


Comment  on  Photo: 


Upper  and  lower  surfaces  of  tank  which  had  been  fitted  with 
a  sea  water  reservoir.  Even  though  this  reservoir  was 
never  flooded,  it  should  be  noted  that  several  pits  -  ranging 
from  0.005  inch  to  0.008  inch  in  depth  -  were  found  in  this 
susceptible  area.  Tank  surfaces,  in  general,  show  discoloration 
and  rust  streaks  near  welds  and  fittings. 
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Tank  No.  3 

Rectangular,  Alloy  No  316(L)  Stainless  Steel,  Electrically 
Welded 

Exposure  Conditions: 

In  ventilated  shore  box,  empty 


Comment  on  Photo: 


Surfaces  of  tank  show  characteristic  mottling  and  staining, 
which  precedes  pitting.  Numerous  shallow  (0.002  inch)  pits 
were  found  at  longitudinal  welded  seam  -  which  forms  a 
natural  crevice. 
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Panels  No.  3 

Alloy  No.  316  (L)  Stainless  Steel 


Exposure  Conditions: 

In  ventilated  shore  box 


Comment  on  Photo: 

Metal  is  less  bright  than  before  exposure.  Many  spots  of 
corrosion  are  present.  Maximum  pit  depth  was  measured  at 
approximately  0.003  inch.  As  far  as  susceptibility  to 
corrosion  is  concerned  it  appears  that  the  inert  gas  weld 
method  is  slightly  superior  to  resistance  welding. 
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Tank  No.  26H 

Rectangular,  Alloy  No.  316(1.)  Stainless  Steel,  Gas  Welded 

Exposure  Conditions: 

Aboard  hull,  full  of  gasoline 


Comment  on  Photo: 


Upper  surfaces  uniformly  dulled  and  stained  by  small  rust 
deposits.  Area  of  sea  water  reservoir  has  three  points, 
identified  as  1,  2  and  3  of  severe  corrosion.  Perforation 
occurred  at  No.  1.  Bottom  surface  has  numerous  areas  of 
etching.  See  Fig.  No.  35  for  close-up  views. 
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Tank  No.  26H 

Rectangular,  Alloy  No.  316(L)  Stainless  Steel,  Gas  Welded 

Exposure  Conditions: 

Aboard  hull,  full  of  gasoline 

Comment  on  Photo: 

Perforation  depicted  in  Figure  No.  1  and  etching  in  Figure 
No.  2.  See  Fig.  No.  36  for  locations. 
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Tank  No.  1 1H 
Cylindrical,  Terneplate 


>osure  Conditons: 


Aboard  hull,  empty 


Comment  on  Photo: 

Upper  and  lower  surfaces  of  tank  show  generally  good 
condition  of  paint  and  terne  coating.  Pitting  -  to  a 
depth  of  approximately  0.010  inch  -  was  measured  near 
vent  fitting.  Shell  was  perforated  just  below  plug 
fitting  shown  at  left  of  upper  view.  Interior  photo 
marked  Fig.  No.  67  at  the  end  of  this  report  reveals 
no  corrosion  on  interior  surfaces  due  to  protective 
grease-like  coating. 
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Tank  No.  12H 
Cylindrical,  Terneplate 


Exposure  Conditions: 

Aboard  hull,  filled  with  gasoline 


Comment  on  Photo: 

Upper  and  lower  surfaces  of  tank  show  an  infinite  number 
of  pits,  to  a  depth  of  approximately  0.024  inch.  No 
perforations  were  noted,  but  areas  close  to  sea  water 
reservoir,  welded  seam,  and  fittings  would  not  withstand 
much  more  exposure.  Interior  photo  marked  Fig.  No.  66  at 
end  of  this  report  reveals  corrosion  of  interior  surfaces 
occurred  in  the  top  radius  of  the  tank.  Humid  air  trapped 
between  fuel  and  upper  surface  is  the  probable  cause. 
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Tank  No .  15H 
Rectangular,  Terneplate 


Exposure  Conditions: 


Aboard  hull,  filled  with  gasoline 


Comment  on  Photo: 

Upper  and  lower  surfaces  of  tank  show  corrosion  in  way 
of  longitudinal  welded  seam  and  near  tank  fittings.  No 
perforations  were  found  in  tank,  but  considerable  pitting 
to  a  depth  of  approximately  0.020  inch,  was  observed. 

See  Fig.  No.  41  for  close-up  views. 
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Tank  No .  15H 


Rectangular,  Terneplate 


Exposure  Conditions: 

Aboard  hull,  filled  with  gasoline 


Comment  on  Photo: 


Close-up  views  of  pitting  in  open  area  of  tank,  and  near 
fittings.  The  brass  fitting  (suction  line)  shown  at 
lower  left  was  found  to  have  two  radial  holes  extending 
through  one  side  of  wall  between  the  head  and  threaded 
shank.  See  Fig.  No.  40  for  location. 
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Tank  No .  27H 
Cylindrical,  Terneplate 

Exposure  Conditions: 

Aboard  hull,  alternately  empty  and  full  for  two  years. 
Full  for  third  year 


Comment  on  Photo: 

Upper  and  lower  surfaces  of  tank  show  generally  good 
condition  except  for  corrosion  build-up  near  fittings 
and  along  longitudinal  welded  seam.  See  Fig.  No.  43. 
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Tank  No.  27H 
Cylindrical,  Terneplate 

Exposure  Conditions: 

Aboard  hull,  alternately  empty  and  full  for  two  years. 

Full  for  third  year 

Comment  on  Photo: 

Close-up  vie*  of  pitted  areas  where  paint,  and  some  of  the 
terne  coating  were  destroyed  in  way  of  sea  water  reservoir. 
See  Fig.  No.  42  for  location. 
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Tank  No.  3QH 
Cylindrical,  Terneplate 

Exposure  Conditions: 
Aboard  hull,  empty 


Comment  on  Photo: 


Upper  surface  shows  destruction  of  paint  and  pitting  in 
way  of  sea  water  reservoir.  Bubbling  of  paint  near 
fittings  is  indicative  of  corrosion  build-up  underneatn. 
Lower  surface  shows  extent  of  perforations,  originating 
from  interior  condensation.  See  Fig.  No.  45  for  close- 
up  of  perforated  areas  1  and  2.  Interior  photos  -  Fig. 

Nos.  64  and  65  at  the  end  of  this  report  show  more  clearly 
the  extent  of  corrosion  caused  by  water  remaining  in  the 
tank. 
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Tank  No .  30H 
Cylindrical,  Ternepiate 

Exposure  Conditions: 

Aboard  hull,  empty 

Comment  on  Photo: 

Close-up  views  of  the  two  perforated  areas  indicated  by 
tape  on  Fig.  No.  4<t. 
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lank  No.  3IH 

Rectangular,  Tern  >late 


Exposure  Conditions: 
Aboard  hull,  empty 


Comment  on  Photo: 

Upper  and  lower  surfaces  show  the  tank  to  be  in  generally 
good  condition.  Some  pitting  occurred  in  way  of  sea  water 
reservoir,  near  fittings  and  along  welded  seam.  Circled 
area  on  tank  side  shows  heavy  corrosion  and  deterioration 
of  both  paint  and  terne  coating. 
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Rectangular,  Terneplate 


■Exocsure  Conditions: 


Aboard  hull,  empty 


menu  on  Photo: 


Upper  surface  shows  considerable  deterioration  of  paint 
sr.d  terne  coating,  due  in  part  to  mechanical  damage.  Tank 
was  located  in  an  area  subject  to  "heavy  traffic"  of  main¬ 
tenance  and  inspection  personnel.  Many  pitted  areas  are 
present  -  especially  in  way  of  sea  water  reservoir,  welded 
seam,  end  flanges,  and  tank  fittings.  Perforations  noted 
at  Xc.  1,  2  and  3. 
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Tank  No.  6 


Rectangular,  Terneplate 


Exposure  Condtions: 
In  shore  box,  empty 


Comment  on  Photo: 

Upper  surfaces  of  tank  show  generally  good  condition  of 
tank.  However  paint  is  blistered  in  way  of  fittings,  on 
Figures  1,  2,  3  and  4,  end  flanges,  and  welded  seam.  Over 
100  corrosion  spots  were  noted. 
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Tank  No .  6 


Rectangular,  Terneplate 


Exposure  Conditions: 


In  shore  box,  empty 


Comment  on  Photo: 


Under  surfaces  of  tank  show  generally  good  condition,  but 
some  paint  had  peeled  in  way  of  integral  stiffeners  and 
weeping  rust  streaks,  emanating  from  longitudinal  welded 
seam,  are  clearly  visible.  Reverse  of  Fig.  No.  48. 
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Tank  No,  5 

Cylindrical,  Terneplate 


exposure  Conditions: 

In  ventilated  shore  box,  empty 

Comment  on  Photo: 

had  blistered^^Sa^of^ittings  However  P*int 

corrosion.  In  all  some  20 '  *  Welded  searo  showed 

about  0.003  inch.  PitS  Were  counted*  with  depths  to 
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Panel  No.  4 
Terneplate 

Exposure  Conditions: 

In  ventilated  shore  box 

Comment  on  Photo: 

Paint  and  terne  coating  are  largely  intact.  Many  corrosion 
spots  were  noted,  particularly  along  cut  edges  and  on 
unpainted  interior  surfaces.  Maximum  pit  depth  was  measured 
at  0.005  inch. 
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Panel  No.  1 


Galvanized  Steel 


Exposure  Conditions: 


In  ventilated  shore  box 


Comment  on  Photo: 


Panels  are  slightly  stained,  which  is  indicative  that  the 
sacrificial  coating  is  just  starting  to  be  used.  Many 
snail  pits,  approximately  0.001  inch,  are  present  but  filled 
with  zinc.  This  material  appears  to  have  withstood  the 
exposure  period  better  th».n  any  of  the  other  metals  similarly 
exposed . 
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Tank  No.  29H 

Rectangular,  Galvanized  Steel 


Exposure  Conditions: 
Aboard  hull,  empty 


Comment  on  Photo: 


Upper  and  lower  surfaces  of  tank  show  characteristic 
"chalking"  of  sacrificial  zinc  coating.  Only  negligible 
corrosion  spots  were  found,  except  at  welded  closure 
flange. 

Arrows  point  to  the  pitted  and  perforated  cadmium  plated 
fuel  level  transmitter  plate.  This  is  not  a  part  of  the 
listed  tank. 
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Tank  No.  24H 

i 

Cylindrical,  Galvanized  Steel 

Exposure  Conditions; 

Aboard  hull,  empty 


Comment  on  Photo: 


Tank,  in  general,  is  in  good  condition.  There  is  heavy 
rust  in  way  of  end  closure  flange,  which  is  painted  after 
welding  has  destroyed  local  zinc  coating.  However,  thick¬ 
ness  of  metal  at  this  point  is  ample  to  permit  considerably 
longer  exposure  of  this  type  without  failure. 
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Tank  No .  20H 

Cylindrical,  Galvanized  Steel 

Exposure  Conditions: 

Aboard  hull,  full  of  gasoline 

Comment  on  Photo: 

Welded,  painted  closure  flange  shows  considerable  corrosion. 
Shallow  pitting  (0.002  inch)  in  this  area  is  not  considered 
significant  due  to  the  thickness  of  metal. 
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Tank  No.  1 3H 

Rectangular,  Galvanized  Steel 

Exposure  Conditions: 

Aboard  hull,  filled  with  gasoline 


Comment  on  Photo: 

Upper  and  lower  surfaces  of  tank  show  characteristic 
l!chaiking"  of  sacrificial  zinc  coating.  Dark  areas  show 
protection  from  environment  provided  by  chock  liners  and 
hold-down  straps.  Aside  from  the  fuel  level  transmitter 
plate,  the  only  area  of  corrosion  is  in  way  of  the  painted 
end  flange. 
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Tank  No.  5H 

Cylindrical,  Galvanized  Steel 


Exposure  Conditions: 

Aboard  hull.  Alternately  empty  and  full  first  two  years. 
Full  of  gasoline  third  year. 


Comment  on  Photo: 

Views  of  upper  and  lower  surfaces  show  tank  to  be  in  good 
serviceable  condition.  Dark  lines  emanating  from  corner 
of  sea  water  reservoir  are  streaks  of  beddipg  compound  - 
not  corrosion. 
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Tank  No.  9 

—  • 
Cylindrical,  Galvanized  Steel 


Exoosure  Conditions: 


In  ventilated  shore  box,  empty 


Comment  on  Photo: 

Upper  surfaces  and  end  plate  reveal  a  tank  in  almost  new 
condition.  The  light  corrosion  visible  on  the  painted 
end  flange  is  quite  negligible.  As  may  be  noted,  the  zinc 
coating  has  not  "chalked"  to  the  same  extent  as  on  the  tanks 
subjected  to  more  rigorous  conditions  aboard  the  hull. 
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Tank  No ,  4 

Rectangular,  Galvanized  Steel 

Exoosure  Conditions: 

—  ... -  .  ■  ■■  ■  ■  -  -  -  —  ■ 

In  ventilated  shore  box,  empty 


Comment  on  Photo: 


Upper  surfaces  of  this  tank  show  that  chalking  of 
zinc  coating  has  started,  and  that  there  is  light 
present  in  way  of  the  painted  weld  at  left  end  of 
There  is  no  pitting  visible  and  the  tank  is  comple 
serviceable . 


the 

corrosion 
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Panels  No.  36H 

Alloy  No,  316(L)  Stainless  Steel,  Alloy  No.  304  Stainless 
Steel  and  Galvanized  Steel 


Exposure  Conditions:  . 

Aboard  hull,  on  ceramic  insulaters 


Comment  on  Photo: 

General  spotting  and  incipient  pitting.  Corrosion  build  up 
along  lower  edges  in  way  of  weld  on  No.  304  panel.  Galvanized 
steel  panel  slightly  discolored. 
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Panels  No.  35H 

Alloy  No.  316(L)  Stainless  Steel,  Alloy  No.  304  Stairless 
Steel  and  Galvanized  Steel 


Exposure  Conditions: 

Aboard  hull,  or.  ceramic  insulaters 


Comment  on  Photo: 

Stainless  Steel  panels  slightly  di 
build  up  along  lower  edges.  Outer 
Galvanized  panel  slightly  "chalky" 
Galvanized  panel  . 


scolored  with  corrosion 
face  somewhat  spotted 
no  corrosion  noted  on 


Final  Inspection  Report 
FIG.  NO.  62 


Project:  65WW63 
File:  MM-36 


Panels  No.  37H 

Alloy  No.  316(L)  Stainless  Steel,  Alloy  No.  304  Stainless 
Steel  and  Galvanized  Steel 


Exposure  Conditions; 

Aboard  hull,  on  ceramic  insulaters 


Comment  on  Photo: 


Both  316(L)and  304  alloys  show  pitting  and  minor  corrosion 
on  both  faces  and  corrosion  build  up  along  lower  edges. 
Galvanized  panel  slightly  discolored  -  considerable  "chalking 
of  zinc  coating  but  no  corrosion. 
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Panels  No.  38H 


Terneplate 


Exposure  Conditions: 

Aboard  hull,  on  ceramic  insulaters 


Comment  on  Photo: 


Paint  coating  blistered  and  peeling  -  all  edges  badly 
corroded.  Pitting  noted  along  weld  and  all  internal 
unpainted  surfaces. 
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REPORT  ON: 


Completion  of  two  year  environmental  exposure  of  sample 

Model  Marine  Fuel  Tanks,  as  outlined  in  YSB  Procedure  R-6. 

ITEMS  COVERED: 

1)  Set  of  tanks,  Alloy  No.  304,  resistance  welded,  furnished 
by  and  under  contract  with  Allegheny-Ludlum  Steel  Company. 

2)  1  Set  of  tanks,  Alloy  No.  316(l),  resistance  welded, 
purchased  by  /SB  under  contract  with  USCG. 

3)  1  Set  of  tanks,  Alloy  No.  316(l),  tungsten  inert  gas  weld¬ 
ed,  purchased  by  YSB  under  contract  with  USCG. 

Note :  All  of  the  stainless  steel  tanks  were  fabricated  by 
the  Allcraft  Manufacturing  Company,  Cambridge,  Mass. 
Except  for  materials  and  welding  techniques  the  tanks 
are  in  all  respects  similar  to  their  YSB  listed  "Monel" 
fuel  tanks,  of  approximately  24  gallons  capacity,  each. 
The  cylindrical  tanks  are  16  inches  diameter  by  30 
inches  long.  The  rectangular  tanks  are  14  inches  wide, 

12  inches  high,  and  36  inches  long,  with  approximately 
3  inch  radii.  The  tanks  are  fabricated  of  0.031"  and 
of  0.037"  sheet. 

4}  1  Set  of  terneplate  tanks,  proprietary  model  of  Mirax  Corp.. 

purchased  by  YSB  under  'ontract  vith  USCG. 

Note :  These  tanks  arc  fabricated  of  20  gauge  (0.035"),  long 
terne  steel,  meeting  ped.  Spec.  QQT-191A,  Grade  3, 
Commercial  Quality,  with  red  enamel  coating.  End  plates 
are  attached  to  sheil  with  rolled-lock  soldered  seams 
and  resistance  lap  welded  longitudinal  seams.  The 
cylindrical  tanks  are  approximately  15  inches  diameter 
by  35  inches  long,  with  approximately  26  gallons  capacity 
The  rectangular  tanks  have  overall  dimensions  of  approxi¬ 
mately  14-1/4  inches  width,  11-1/2  inches  height  and 
38-1/4  inches  length.  Capacity  is  approximately  24 
gallons . 

5)  i  Set  of  Hot-Dip  galvanized  steel  fuel  tanks  purcoas.d  by  YSB, 
for  use  as  "control"  samples. 

Note :  These  tanks  were  fabricated  by  th  Everts  &  Overdeer 

Corporation,  in  accordance  with  practice  on  YSB  list' d 
tanks.  All  tanks  are  of  14  gauge  (nominal  0.0747") 
rolled,  commercial  quality  steel  sheet.  Hot  dip  galvaniz 
ing  was  accomplished  after  making  all  wolds,  except  the 
end  plate  closure  weld.  The  closure  weld  area  was  coated 
with  zinc  chromate.  Cylindrical  tanks  are  approximately 
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18  inches  diameter  by  30  inches  long  and  have  a 
capacity  of  about  30  gallons  each.  The  rectangular 
tanks  are  35  inches  long,  14  inches  wide,  and  12 
inches  deep,  with  a  capacity  of  approximately  24 
gallons  each. 

6)  Numerous  other  equipment  items  aboard  the  vessel,  for 
environmental  exposure  testing,  do  not  form  a  part  of 
either  of  the  subject  contracts,  and  hence,  will  not  be 
covered  by  this  interim  report. 

REFERENCES: 

1)  YSB  Project  R-6  (Tentative),  "Environmental  Exposure  Testing 
of  Sample  Model  Marine  Fuel  Tanks",  dated  19  August  1965, 
with  Addendum  Mo.  1. 

2)  "Fire  Protection  Standard  for  Motor  Craft"  (NFPA  No.  302) 

(USA  Standard  Z120. 1-1968) . 

3)  Quarterly  R-6  Reinspection  Reports  Nos.  1-8  (incl.). 

4)  Naval  Research  Laboratory  Memorandum  Report  1795  -  "The 
Corrosion  Behavior  of  Stainless  Steels  in  Sea  Water". 

HISTORICAL  BACKGROUND  OF  TEST: 

For  many  years  Reference  (2),  which  is  highly  regarded  by 
both  inspection  authorities  and  boat  builders,  has  by  omission 
not  recognized  certain  materials  as  being  suitable  for  the 
fabrication  of  marine  fuel  tanks. 

Stainless  steels  were  not  recognized  because  of  susceptibility 
to  "crevice  corrosion"  when  in  a  marine  environment.  Similarly, 
cerne  plate  was  considered  unsuitable  because  mechanical  damage 
to,  or  "holidays"  in  the  lead  coating  would  hasten  corrosion  of 
the  sheet  steel  base  metal  through  galvanic  action. 

In  recent  years  the  vastly  increased  amount  of  pleasure  boating 
has  led  to  a  search,  by  both  builders  and  equipment  manufacturers, 
for  additional  fuel  tank  materials.  In  some  instances  unfamiliarity 
with  the  marine  environment,  coupled  with  a  competitive  business 
impulse  to  effect  economies  where  possible,  has  led  to  the  rather 
extensive  use  of  materials  other  than  those  specifically  mentioned 
by  the  NFPA  committee.  Another  factor  affecting  the  situation  has 
been  the  semi-wartime  national  economy  with  availability  of  some 
materials  rather  critical  -  and  invariably  priced  accordingly. 

because  of  the  growing  controversy  regarding  the  use  of  certain 
materials  in  marine  fuel  tanks,  the  present  project  was  undertaken 
by  the  YS3,  under  the  joint  sponsorship  of  the  Allegheny-Ludlum 
Steel  Company,  and  the  U.S.  Coast  Guard. 
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The  object  of  the  test  is  simply  to  provide  valid  data  upon 
which  to  base  an  opinion  upon  the  acceptability  of  the  item¬ 
ized  materials  for  the  intended  usage,  and  if  the  accumulated 
data  warrants,  to  seek  recognition  of  these  specific  metals 
in  Reference  (2) . 

The  galvanized  steel  tanks,  although  on  board  for  comparison 
purposes,  are  considered  a  part  of  the  test. 

OBJECT : 

The  object  of  this  report  is  to  summarize  the  condition  of  the 
itemized  tanks  as  a  result  of  the  two  year  exposure  to  a  marine 
environment,  as  described  in  Reference  (1). 

DESCRIPTION: 


For  ready  analysis  of  corrosion  progress  vs.  time,  the  following 
notes,  which  are  applicable  to  Reference  (3)  attached  have  been 
prepared : 

1.  Alloy  No.  304  Stainless  Steel  -  Spotting  and  superficial 
discoloration  started  to  appear  within  the  first  six  months, 
generally  noted  at  welds  and  on  end  flanges.  No  pitting  was 
definitely  observed  before  nine  months  of  exposure.  After 
fifteen  months,  pitting  was  noted  in  way  of  one  of  the  tank 
top  weights,  which  had  been  lifted  for  inspection.  Further 
external  pitting  was  noted  at  subsequent  inspections.  Two 
year  inspection,  which  called  for  temporary  removal  of  straps, 
water-boxes  and  weights,  disclosed  external  pitting  of  all  No. 
304  tanks  aboard,  and  of  these,  two  tanks  were  perforated  - 

in  way  of  the  removed  water  boxes.  One  perforated  tank  was 
defueled  and  filled  with  fresh  water;  the  other  was  returned 
to  YSB  for  closer  examination. 

2 .  Alloy  No.  316(L)  -  Stainless  Steel,  Resistance  Welds  - 
Spotting  and  superficial  discoloration  started  to  appear 
within  the  first  six  months,  mainly  in  way  of  welds  and 
fittings.  First  external  pitting  observed  at  nine  month 
inspection.  Pitting  in  open  areas  noted  on  twenty-one  month 
inspection.  On  two  year  inspection,  five  of  the  six  tanks 
aboard  had  pits  -  mostly  in  way  of  straps,  water-boxes  and 
weights.  No  perforations  noted,  but  one  tank  returned  to 
YS3  for  closer  examination. 

3.  Alloy  No.  316(L)  -  Stainless  Steel,  Gas  Welds  -  Spotting 
and  discoloration  followed  patterns  similar  to  above.  At 
twelve  month  inspection,  definite  external  pitting  was  ob¬ 
served  in  way  of  weight,  additional  pitting  noted  on  subsequent 
inspections.  At  two  year  inspection  all  six  tanks  aboard 
showed  pitting,  mostly  in  induced  areas.  One  tank  (full  rectan¬ 
gular)  was  perforated.  This  tank  was  defueled  and  filled  with 
fresh  water  as  a  safety  precaution.  One  tank  returned  to  YSB 
for  closer  examination. 
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4.  Terr.eolate  Tanks  -  A  total  of  eight  terneplate  tanks  were 
installed  -  the  additional  two  tanks  having  been  scratched 
and  abraded  intentionally.  The  three  month  inspection 
showed  some  red  corrosicn  in  horizontal  abraded  areas,  but 
vertical  areas  remained  bright.  Paint  started  to  bubble 
within  three  months,  indicating  corroding  action  below  the 
surface.  Flanges  ano  welded  areas  showed  some  corrosion  by 
the  end  of  six  mo-nths'  exposure.  Build-up  of  paint  bubbles 
and  corrosion  at  welds  and  fittings  continued,  but  at  the 
^nd  of  two  years  no  actual  perforations  were  observed.  One 
tank  was  returned  to  the  YSB  for  closer  examination. 

5.  Galvanized  Steel  Tanks  -  At  the  end  of  three  months  charac- 
t eristic  '"chalking"  'of  the  sacrificial  zinc  coating  was 
observed.  The  closure  plate  flanges,  painted  after  final 
welding  show  rust  where  the  protective  paint  has  chipped  off, 
but  show  little  evidence  of  corrosion  pitting.  At  the  end  of 
twenty-four  months  exposure  the  general  appearance  remained 
the  sane  with  no  apparent  loss  of  the  overall  zinc  coating 
including  those  areas  under  the  weighted  blocks.  There  were 
no  tank  failures.  The  surface  of  the  cadmium  plated  fuel 
gauge  transmitters  were  completely  rusted  but  show  no  evidence 
of  failure.  One  tank  was  returned  to  the  YSB  for  closer  exam¬ 
ination  . 

GENERAL : 

It  should  be  noted  that,  in  all  instances,  the  R-6  procedute 
calls  for  flooding  of  the  tank  top  water  boxes,  with  sea  water, 
for  a  one  week  period  every  three  months.  These  pine  boxes 
were  bedded  to  the  tank  surfaces  with  a  commercial  bedding 
compound  which  provided  reasonably  watertight  joints.  It  is 
probable,  however,  that  moisture  worked  its  way  into  the  faying 
surfaces,  and  that  stagnant  sea  water  has  been  present,  in  these 
areas  during  most  of  the  two  year  exposure.  It  should  also  be 
noted  that  all  perforations  in  the  stainless  tanks  occurred  in 
what  might  be  termed  "induced  areas".  However,  general  incipient 
pitting  was  noted  in  open  areas. 

OBSERVATIONS  ON  TANKS  RETURNED  FOR  EXAMINATION: 


*ht  following  comments  are  related  to  Photographs  1  through  27 
attached  as  part  of  this  report. 
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PHOTOGRAPH  HO.  1  -  One-half  of  Alloy  No.  304  Stainless  Steel 
Vink ,  snowing  fill  pipe  and  location  of  water  box.  Most  of  the 
bedding  compound  has  been  removed.  Arrow  and  numeral  4  show  loca¬ 
tion  of  corrosion  snown  in  Photograph  No.  4. 

PHOTOGRAPH  HO.  2  -  Second  half  of  Alloy  No.  304  Stainless  Steel 
Tank  showing  ruel  feed  and  vent  connections.  The  remains  of  the 
bedding  compound  adjacent  to  the  cut  edge  indicates  tne  location 
of  one  end  of  the  water  box.  Tne  arrow  and  numeral  1  pcint  to  the 
corrosion  shown  in  Photograph  No.  3.  The  corrosion  in  the  upper 
right  hand  corner  of  the  water  box  near  the  numeral  2  is  shown  in 
Photographs  Nos.  5  and  6.  The  tank  is  also  corroded  to  the  right 
and  left  of  the  fuel  pickup  connection,  near  number  3,  and  to  the 
right  of  the  vent  connection.  Ail  three  areas  appear  to  indicate 
the  outline  of  tape  marks.  Since  there  was  no  tape  of  any  type 
across  tne  fittings  during  the  exposure  period,  it  is  probable 
that  the  fittings  may  have  been  covered  with  tape  during  shipment 
prior  to  installation  and  the  residual  adhesive  .from  the  taoe  in¬ 
duced  the  corrosion.  See  Photograph  No.  7  of  the  tank  surface 
adjacent  to  numeral  3. 

PHOTOGRAPH  HO .  3  -  See  Photograph  No.  2  for  location.  A  oiece 
of  white  paper  was  placed  in  back  of  the  corroded  area  to  more 
clearly  outline  the  extent  of  the  penetration.  The  particular 
3rea  was  completely  beneath  the  bedding  compound.  Pitting  adjacent 
to  tne  hole  is  approximately  .024  inch  in  depth. 

PHOTOGRAPH  HO.  4  -  See  Photograph  No.  1  for  location.  The  point 
r?  penetration  and  adjacent  pitted  area  lie  along  the  inside  edge 
of  the  beocing  compound  used  to  secure  the  water  box  to  the  tank. 

■HHOTQGRA PHS  NOS.  5  and  6  -  See  Photograph  No.  2  for  location, 
loth  photographs  are  of  tne  same  corroded  area  which  occurred  be- 
neath  the  bedding  coraj,  und  used  to  secure  the  water  box  to  the  tank 
surface,  using  a  microscope  and  dial  indicator,  the  maximum  oit 
dr-pth  was  measured  at  .020. 

PHC~]G0R»PH  NO. _ 7  -  See  Photograph  No.  2  for  location.  The  photo- 

grapn  snows  one  section  of  an  area  2  inches  long  and  3/4  inch  in 
v.ictr.  covered  with  numerous  pits  estimated  to  be  .005  inches  ir. 
depth  (average).  As  indicated,  the  corroded  area  appears  to  cover 
or.  area  that  may  have  been  covered  by  3/4  inch  wide  tape  orior  to 
the  test.  There  is  no  record  to  confirm  this  fact. 

PHOTOGRAPH  NO .  8  -  One-half  of  Alloy  No.  316(L)  Gas  Welded  Stain¬ 
less  Steel  Tank  showing  fill  pipe  and  bedding  compound  outlining 
position  of  water  box.  Arrow  and  numeral  1  point  to  corrosion 
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shown  in  Phonograph  No.  10.  Bracketed  area  with  numeral  2  is  the 
location  of  small  corrosion  pits  shown  in  Photograph  No.  1).  Al¬ 
though  not  visible  in  photograph  of  the  tonic,  Photograph  No.  12 
is  of  series  of  small  pits  on  bottom  tank  surface  clear  of  all 
bedding  compound,  chocks  or  strapping. 

PHOTOGRAPH  NO.  9  -  Second  half  of  Alloy  No.  316(L)  Stainless 
b  s  a  o  1  . a r. k  o ho w i n g  fuel  feed  pickup  and  tank  vent  connections. 

Arrow  and  numeral  4  show  position  of  corrosion  spot  shown  in  Photo¬ 
graph  No.  13.  Arrow  and  numeral  5  show  position  of  two  large  pits 
shown  in  Photograph  No.  14. 

PHOTOGRAPH  NO.  10  -  See  Photograph  No.  8  for  location.  The  "paw 
print"  shaped  corrosion  was  located  beneath  the  bedding  compound 
which  was  removed  in  the  area  of  the  pitting.  The  pits  are  approxi¬ 
mately  .016  inch  deep  or  approximately  one-half  of  the  tank  thick¬ 
ness. 


PHOTOGRAPH  NO.  11  -  See  Photograph  No.  8  for  location  of  random 
pitting.  The  particular  area  shown  includes  approximately  14  indi¬ 
vidual  pits  of  varying  depth.  The  deepest  pit  is  approximately 
.0*3  inch  deep  and  all  are  located  on  a  surface  that  was  covered 
with  bedding  compound. 

?  HO  TO  GR  A  ?H  N 0 .  12  -  The  pitted  area  shown  is  not  visible  in  Photo¬ 
graph  No.  a,  out  is  located  on  the  bottom  surface  of  that  tank 
section.  The  area  includes  approximately  50  to  100  pits  that 
fellow  what  appears  to  be  a  scratch  mark.  The  pits  are  estimated 
to  ae  up  to  .005  inch  in  depth.  No  known  reason  for  crevice  corro- 
s. existed  in  this  area. 

P.-'0T1  OR.  .PH  NO.  13  -  See  Photograph  No.  9  for  location.  This  rela¬ 
tively  shallow  pit  was  located  in  an  area  covered  with  bedding 

ce  m  pound . 


PHOTOGRAPH  NO.  14  -  See  Photograph  No.  9  for  location.  The  two 
large  pits  are  positioned  near  tne  inside  edge  of  the  tank  surface 
covered  with  beading  -compound .  Using  a  microscope  fitted  with  a 
oisl  indicator,  the  maximum  pit  depth  was  measured  at  .020  inches 
on  the  smaller  pit  and  .024  inches  along  the  edge  of  the  larger  Dit. 

.  ..C  TO  GRAPH  NO.  15  -  Two  sections  of  Alloy  316(1)  Resistance  Welded 
S  tcinleus  sfeel  Tank.  Outline  of  water  box  and  position  of  weight¬ 
ed  o.ock  ore  clearly  evident.  Arrows  and  numerals  1.  2  and  3  mark 
:..a_;or  pitted  areas  beneath  the  water  box  bedding  comoound.  Using 
the  microscope  and  dial  indicator,  pit  depths  to  .020  inches  were 
measured.  Arrow  and  numeral  4  mark  a  pitted  area  along  the  edge  of 
the  resistance  weld  which  was  probably  under  the  tank  strap  when 
installed.  Due  to  the  similarity  of  pitting  on  this  tank  with  the 
other  316(b)  tank, close-ups  are  not  included. 
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PHOTOGRAPH  HO.  16  -  Interior  view  of  two  sections  of  Alloy  316(L) 
Resistance  '..'olcec.  Tank.  No  evidence  of  corrosion  present. 

PHOTOGRAPH  NO.  17  -  Two  sections  of  lerneplate  Tank  showing  gener 
a*  vtow  of  top  and  side  surfaces.  The  position  of  the  wet  box  is 
evident  on  botr.  sections.  Although  not  clear  in  the  black  and 
white  photograph,  all  of  the  paint  under  the  bedding  compound  came 
off  with  romov&i  of  the  wet  box  and  compound.  Photograph  No.  19 
shows  a  small,  area  of  the  corroded  surface  at  the  upoer  end  of  the 
short  section  adjacent  to  the  small  circled  numeral  *.  Photograph 
No.  20  is  a  close-up  of  tne  corrosion  adjacent  to  the  fuel  feed 
pickup  tube  shown  as  the  lower  fitting  of  the  short  tank  section. 

PHOTOGRAPH  NO.  18  -  Bottom  view  of  two  tank  sections  shown  in 
’Photograph  No.  TV.  The  paint  coating  is  chipped  in  many  areas, 
but  the  lead  coating  appears  to  be  intact. 

PHOTOGRAPH  HO.  19  -  See  Photograph  No.  17  for  location.  The  sur¬ 
face  corrosion  shown  is  of  a  loose  surface  type.  When  removed, 
nest  of  the  lead  coating  under  the  surface  scale  was  intact  but 
the  scattered  corrosion  pitting  was  measure  between  .010  to  .015 
inch  in  depth.  Spot  checks  of  samples  indicated  that  the  material 
thickness  varies  between  .044  and  .030  inches  and  that  the  thick¬ 
ness  of  metal  remaining  at  the  base  of  one  pit  was  .021  inches. 

PHOTOGRAPH  NO.  20  See  Photograph  No.  17  for  location.  General 
peeling  or  sainted  surface  and  scale  corrosion  around  fitting  spud 

PHOTOGRAPH  HQ,  21  -  Interior  view  of  two  tank  sections  shown  in 
Photograph  Ho"!  17.  The  surfaces  snow  considerable  rust  discolora¬ 
tion  that  was  probably  induced  when  the  tanks  were  washed  out  with 
v; s.h'.  The  smal"  dark  areas  particularly  evident  cn  the  baffle, 
mar',  .'.oliodys  in  the  lead  coating  where  the  base  metal  has  rusted 
ci  r  o.  iu  «  uC  v n *  o  u o h  * 


PHOTOGRAPH  NO.  22  -  Two  sections  of  Hot  Dipped  Galvanized  Steel 
Tank  shewing  general  view  of  top  and  side  surfaces.  The  position 
of  the  wet  box  is  evident  on  both  sections.  Photograph  No.  25  is 
a  close-up  photograph  of  the  tank  surface  along  the  edge  of  the 
area  that  had  been  covered  with  bedding  compound.  The  Darticuiar 
area  is  adjacent  to  the  numeral  1  at  the  upper  left  corner  of  the 
wet  box  (larger  tank  section).  There  is,  no  evidence  of  corrosion 
of  the  oase  steel  except  along  the  edges  of  the  final  closure. 
Photograph  No.  26  is  a  close-up  view  of  the  painted  edge  and  Photo 
graph  No.  27  of  the  fuel  gauge  transmitter  and  fuel  pickup  connec¬ 
tion. 

PHOTOGRAPH  HQ.  23  -  T  ior  view  of  tank  sections  shown  in  Photo 
graph  NoT  77~.  THe  g.  ■  <: .  od  coating  is  completely  intact  with  a 
few  minute  spots  of  r.-.»  can  be  wiped  off  with  no  evidence  of 

corrosion  pitting. 
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PHOTOGRAPH  ;-.'0 .  24  -  Interior  view  of  tank  section  with  final  clos¬ 
ure  au;e  weeded  of  ter  galvanizing.  Except  for  approximately  4 
tiny  specks  of  rust  in  the  lower  right  corner  (not  evident  in  black 
ar.d  white  photograph),  there  is  no  evidence  of  failure  of  the  gal¬ 
vanized  costing  or  of  corrosion  of  the  base  steel. 

PHOTOGRAPH  MO.  25  -  See  Photograph  \'o .  22  for  location.  The 
surface  c’-sco*o.rJtion  (white)  and  flaking  shown  is  confined  to  the 
zinc  coating  with  no  indication  of  corrosion  of  the  base  steel. 

..'hen  the  area  was  cleaned,  the  zinc  coating  was  intact  and  there 
was  r.o  evidence  of  pitting. 

?!  0700? '  PH  NO.  2d  -  PH:  *:  ;•'*  ph  Mo.  26  is  of  a  typical  section  of 
c.'._  p^iV.eco  riar.ee  shown  at  the  top  of  the  short  tank  section  in 
Photograph  ho.  22.  Although  better  than  90  percent  of  the  paint 
along  the  edga  is  intact,  some  of  the  paint  has  flaked  off  as  shown. 
Most  of  the  flar.ga  is  still  galvanized  and  all  evidence  of  rust  is 
confined  to  those  areas  where  the  final  weld  destroyed  the  zinc 
costing.  There  is  some  evidence  of  minor  pitting  of  t’.e  unprotected 
weld  deposit  material.  The  pitting  is  estimated  to  be  approximately 
.CG3  inch  in  depth  with  a  total  material  thickness  of  3/16  to  1/4 
i  n  c  h . 


PKGTCGR--.?!-!  NO .  27  -  Photograph  No.  27  is  of  the  Fuel  Gauge  Trans¬ 
mitter  arc- rucl  reed  Pickup  Connection  shown  in  Photograph  No.  22. 
The  fitting  around  the  fuel  gauge  transmitter  is  apparently  con¬ 
fined  to  the  galvanized  coating  of  the  tank.  When  the  transmitter 
was  removed  and  the  surface  cleaned,  no  pitting  was  evident. 
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CCXC-bSICX: 

The  following  observations  appear  to  be  valid: 

1.  <-.1  phOagh  the  :.os;  severe  corrosion  of  the  stainless  tanks 
occurred  in  (what  sight  be  termed)  ’’induced  areas”,  or 
em-'.atod  from  such  ureas,  there  is  justification  for 
scepticism  regarding  acceptability  of  No.  304  and  No.  316(L) 
stainless  steel  tanks.  Presumably,  any  material  (piece  of 
v.tcoc,  cloth,  or  dirt)  placed  on  a  tank  in  service  could 
create  a  situation  sufficient  to  hold  moisture  in  contact 

».i  w..e  seta!  long  enough  tu  provide  the  differential 
aeration  w.-.ich  causes  pitting.  Once  pitting  starts,  the 
corrosion  by-products  operate  to  make  the  process  self-generat¬ 
ing  at  ar,  accelerating  rate. 

2.  There  would  appear  to  be  little  difference  in  the  corrosion 
characteristics  of  Alloy  No.  304  and  No.  316(L)  in  this  type 
of  exposure,  t.'hiie  the  actual  start  of  pitting  on  316(L) 
stainless  m~y  take  a  bit  longer  than  on  304,  under  identical 
exposure  conditions,  the  problem  remains  essentially  the  same 
and  the  corrosion  process  occurs  at  a  rate  similar  to  that  of 
t.'.e  304 . 

3.  The  different  welding  techniques  employed  on  the  No.  316(L) 
tanas  would  apparently  indicate  that  the  tungsten  inert  gas 
method  provides  fewer  moisture  pockets  than  does  the  resistance 
method.  However,  this  is  somewhat  academic  as  the  major 
f-ilures  were  noted  to  be  well  away  from  the  velds. 

4.  .-..though  the  overall  appearance  of  the  terneplate  tanks  indicate 
c..s.t  w.;e  lead  coating  is  generally  very  effective,  the  measured 
uepth  of  corrosion  pitting  would  indicate  that  the  tank  removed 
probably  would  have  failed  within  approximately  12  months. 

5.  Aside  from  corrosion  in  way  of  the  painted  closure  flange,  which 
has  a  sufficient  thickness  of  metal  to  withstand  further 
environmental  exposure  of  this  type,  the  galvanized  steel  tanks 
appear  to  be  in  very  good  condition. 

6.  Hach  of  che  tanks  returned  to  the  YSB  was  cut  open  and  examined 
internally.  In  no  instance  was  there  evidence  of  pitting 
originating  inside  a  tank.  Welded  areas  appeared  to  be  in 
satisfactory  condition,  but  there  was  slight  evidence  of  local 
corrosion  build-up  in  way  of  small  adhering  particles  of  weld 
spatter. 


YSB  Report  R6-1-0469 


7.  Final  judgment  of  the  varioue  metals  for  use  in  marine 
fuel  tanks  will  be  made  following  completion  of  the 
extended  environmental  exposure  period. 


TEST  REPORT  BY: 


Richard  P.  Ketcham 
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PHOTO  NO.  8 
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PHOTO  HO.  16 
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Tat.  M4W0  Cod*  201 


PLACE:  INCO  CORROSION  LABORATORY, 

WRIGHTS VI LLE  BEACH,  N.C. 

DATE:  9,  NOVEMBER  1966 

BY:  R,  P.  KETCHAM  -  YACHT  SAFETY  BUREAU,  INC. 


The  writer,  in  company  with  Mr.  John  Ziemanski  of  Allegheny- 
Ludlum  Steel  Corporation,  inspected  all  tanks  and  other  equip¬ 
ment  undergoing  environmental  exposure.  George  Simpson,  Lt., 
(USCG)  of  the  Wilmington,  N.  C.,  OCMI  Office,  was  present 
during  part  of  the  inspection. 

A  detailed  report  of  conditions  is  in  the  Yacht  Safety  Bureau 
file,  but  the  following  general  statements  appear  to  be  of 
interest: 

1.  Maintenance  of  hull  and  equipment  items  by  INCO  personnel 
appears  to  be  excellent. 

2.  No  serious  corrosion  problems  appear  to  have  developed 
to  date. 

3.  Slight,  superficial  corrosion  spots  noted  on  both  the 
Nos.  304  and  316  stainless  tanks  -  both  afloat  and  in 
the  ventilated  boxes  ashore. 

4.  Galvanized  tanks,  fill  pipes,  etc.,  show  oxidation  and 
"chalking"  of  zinc.  Painted  areas  in  way  of  end  plate 
welds  show  definite  signs  of  corrosion. 

5.  Terneplate  tanks,  in  general,  appeared  good.  Those  that 
had  been  scratched  intentionally  showed  local  corrosion 
in  the  abraded  areas.  One  T/P  tank  had  an  area  of 
"bubbling"  paint  -  probably  indicative  of  a  build-up  of 
corrosion  below  the  coating. 


6. 


Electrical  system  was  completely  operative  and  all  com¬ 
ponents  appeared  to  be  in  good  condition. 


Memo.  -  R-6  Reinspection  No.  1 
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7.  Bottom  paint  (hull)  is  flaking  in  way  of  boottop,  and 
shows  fouling  in  lower  areas.  At  time  of  launching, 
paint  recommended  by  Baltimore  Copper  Paint  Company  as 
compatible  was  used.  Possibly  topside  surfaces  were 
too  hot  for  proper  adherence  at  the  time  of  painting. 

8.  It  is  suggested  that,  in  order  to  facilitate  proper  in¬ 
spection,  stainless  steel  hold-down  straps  be  cut  in  way 
of  tank  top  reservoirs  -  with  ends  secured  to  reservoir 
sides . 

9.  It  is  further  suggested  that  the  re-fueling  inspections 
(6  mo.  increments)  should  allow  2  full  days  at  the  site. 

10.  Through  the  efforts  of  Mr.  V.  G.  Taylor,  it  was  determined 
that  the  specified  gum  tests  of  fuel  can  be  performed  in 
Atlanta,  at  approximately  $7.50/test,  with  fuel  samples 
shipped  REA. 
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REINSPECTIOi.  REPORT 


Date:  28  February  1967 


MFR:  Various  -  R-6  Environmental  Exposure  Test.  INCO  Corrosion 

Lab,  (Harbor  Island),  Wrightsville  Beach,  N.C. 

PRODUCT:  Various  Fuel  Tanks,  Pumps,  Electrical  Equip't,  etc. 

YSB  REPORT  NO.  None 

PERSONS  INTERVIEWED:  Messrs:  V.G.  Taylor  and  L.T.  Davis 
DATE  OF  INSPECTION:  23  &  24  February  1967 

SUGGESTED  DATE  OF  NEXT  INSPECTION:  15  May  1967 
COMMENTS: 


1.  Specific  detailed  comment  on  attached  sheets. 

2.  Hull  and  equipment  receiving  good  maintenance  and  supervision. 

3.  Added  "Fram"  filter  &  filter/separator  to  transfer  manifold 
systems.  Units  located  at  engine  stringers,  Sta.  9,  P/S. 

4.  Suggest  that  the  following  operations  be  accomplished  during 
the  May  '67  reinspection: 

a)  Haul  boat  for  bottom  scrub-down  &  repainting  as  well  as 
topside  touch-up  paint. 

b)  Consider  removal  of  S/S  strapping  over  S.W.  tank  top  reser¬ 
voirs  to  permit  periodic  inspection  of  metal  surfaces  in 
way  of  weights. 

5.  All  tanks  were  emptied,  and  labeled  samples  withdrawn  for  INCO 
personnel  to  send,  via  REA,  to  Law  &  Co.,  Atlanta  to  perform 
gum  analysis  tests. 

6.  Left  instructions  with  INCO  to  re-fuel  the  tanks  on  Monday, 

27  February.  Each  filler  pipe  was  marked  (on  deck).  20  gals 
of  regular  grade  leaded  gasoline  to  be  put  into  each  tank  so 
marked . 


7.  Removed  fuel  was  in  55  gal.  drums  on  the  pier.  INCO  personnel 
given  permission  to  dispose  of  this  gasoline  as  they  "saw  fit". 

8.  Lt.  Simpson,  (OCMI-Wilmington)  put  in  an  appearance  at  INCO 
just  after  writer  had  left.  He  was  assured,  by  tel/con,  that 
U.S. C.G.  would  receive  a  copy  of  written  report. 


INSPECTION  BY:  Richard  P.  Ketcham 
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REMARKS 

^TdWAirr-V/A?W€R. 
^SAOCic  TRAkJSMlTTtp 

EA£  H  £Au/.  TAN  K  I 

Sorts  .  ■piSCOv-ORATTCV  ^  itv'i  r 

Om‘  Au<>  c*-q-s %.»«  'Wtt 

"BRASS  LoOT®5 

fE9jj233EEjjE332B| 

P iSCCkX- «.<TD  -  P»TTW<,  f 

3 rarfc^ro  .  "U '/t*  0<*T"  j«rv»m *  . 

Lovett  pomps 

HOt.PS23^4 

4PPC? vr<  <7K 

Par  Pomps 

W<?u05  1, 3  $  4 

• 

HEIW£.MAnJU 

CRT  "BURS. 

140  up  2- 

. 

TAR  BwweiJ 

Hoc  P  R 

W-C  ‘Bi-OWERS 

H0LP5  1,3,44 

• 

3R<?WWU&  Merges 

£ATo  VAuvTE 

Hoc?  4'  sra'p 

• 

OC«aO  CWEM.  PAinT 
ClJ  COAT 

CjzaV  Ka&<ni\/<riies 
cij  "Zccr.  taajrs 

CCmA.rO  CHC^.PAtV'T 
C^)  CHAT'S 

c,(iAV  TL<aictzyo\ies 

0*J  C-Vc  *  T*rjm% 

• 

Belpek  wtfcitCs, 

1 

IMP.  G^STWVO  FtTPJS, 

1 

_ i 

F(4 am  f  '*&•******■-  si*.  1.  jwsfivujcT?  Onom.  ^itpa^/xtc  /Uftor- 

M«v~  —  L3  Fct3.  6  7 


SeA.'vCv^^p^y 

Wiwp  -  5 s '  i'-io" KT3.  PROJECT  R-6 


/\ui  T»tvi r~  4V-  go*  r 
WAttstj.  TftMr9  —  40*  F 
Biimwr  5om 


EQUIPMENT  CLASS.  -MISCELLANEOUS 

INSPECTION  N*: _ 2, _ 

PATE:  E3£ _ 

IN  SPJEXIECL-B  Y : 


YACHT  SAFETY  BUREAU.  INC 
336  OLE  HOOK.  RB 
WESTWOOP  N.J. 


|  ITEM 

location 

REMARKS  | 

I^EWPTy  CYLINDRICAL 

Htft-P  3-  PW7 
,*5 TR  j?  -  UOTi'p. 

"  - - -  “  '  -■ . .  1 

Sue- nr  7iicc(.cic/vrK\  Ai  vA/<rv.?i  j 

j  C.MPTY  R5CTAMSJUR 

S  jRjn.Tic  . Pc  iw  A<~ck.c,  1 

.  Lono'c  .  SvrPfvt  : 

j  FOuL  CYLINDRICAL 

HOt.O  4  -  3  &  tiCpW 

Ai’Pcflfli  c  K 

FULL  RECTANGULAR 

HOLtf  3  -  pWR 
Pc/VT  -  WIM<5; 

p,SO<3c<//</VT»CrvJ  |Kr  WAy  Cf  F  1  "IT  i  f. 

AT  LCWtc  •  S«*A'v>,  Y  AT  Tic-^L  itrvy,. 

TKAU5FER 
C-YLitO  PRIMAL 

H<?l-P  4-3^  ^covY 
•  porcr*  -  W/N6 

?w!6i-»r  OlitCic/dATifki-  Ck  TT<  H  <  T 

Pwv/O.  r  u;er  • 

TRA)OSFerR 

RECTMWOt-AlR. 

V4o<_-D  <•  -  2.^  R<?vY 
•pOiZ-T  -  WtM<S, 

SC M«  OlSCOtCHATICl/  A  r  (.(‘ApC  ‘t  iSTAM. 

i 

|  E.MPTV  CV’LiVjp'S.KAL 

S  H-CfLG 

A  PPcabs  <?K 

|  Empty  Rectal  l>ur 

fl^253E£E^I 

WAtjh  T«P  30itr/uv  fVK  P t rr ilc 

1  T,\N  L  u  S 

U0LP5  3^4 

APPusa^-s  <SM 

^ /k,Ki  c  u  S 

AAPtswi^  <7  <<, 

i 

■  •  1 
i 

i 

i 

j 

1 

1 _ \  _. 

' 

_ —  PROJECT  R-£>  ~ 

EQUIPMENT  CLA$S.'S.S.*3i6L  (ELEC.iVZi.yZ7/ 

INSPECTION  N2- ; _ 2. _ 

•  ‘PAT  £  _23 £Z_4  JTeP'J'Z _ _  _  _  _ 

IMSEECIEP.  BY:  r.ketc.^m 


>/ACHT  SAFETY  BUREAU 
336  CLP  HOOK  Rg. 
WEST  WOO  (7  N,J. 


ITEM 

location 

REMARKS 

JF.MPTY  C/LtS7RiCAu 

'hour  3  -  AFT 
T=f..<T  -  INti'p 

P<;  J,  £  itt.LC  P  i'Tf  Q  ,  F  iTfiWii. 

wanes’  AT  tiwo  Rt.  v/-t~w. 

■'i  r 

EMPTY  REc  TA*i<5UiAR 

Hc'lP  4  -  1  S-T  ROW 
CTtiD  -  IM  <3  P  * 

pi  Scot  «.*crv>  A  wo  ira«-AKW«  N<r»t<. 
fiuO  JUilC  W*TLPi. 

Foul.  CYLiCPRIOM- 

■ 

■ 

S  vlp«Pl  Plt-i  AA  (lOST*  ^  PilcOoCffATltV  j 

at*  w<£v.oi  4  0 >eyvk,  p  i  rrt*/<  j  . 

Foll.  RUcETAKj^OLAR 

htf  up  4  -  i  T2.0W 
STTB  P,  -  WIN* 

SOPCRP  If  <4*1.  1?  IS  C^L.C’/W-nOft/ 

<JN  TCf®  if  AT  W<TLI3  i  . 

TRAtJ  SFfiR. 
CVLtlOPki^AL 

H<7o.p  4-  3Lc  nr«?W 

PoFfT  -  iwa'p. 

Si*<iF  ou  TC/°  Auo  *r  wetBj 

TRAk) 

V<t“x  -*r  Pn  C  o  i  -  A  id. 

M  <?c.P  4  -  2.^  2jtfW 

,-t.nr  -  ius1d. 

WATtH  ts  P  soiePArC  -  tut  i  o~  K.«ri;riw<*  ire 

if  APT  WTCC**?  _  .. 

liMPtV  CYWWPKiCAl. 

•Svu?j2e  :&ok 

SopaTUpttiAU.  SPeTS-  CMP  7 

;  Empty  R£ttaa)*ijlar 

K&ZH 

A  p  P«~A  K.S  &  K. 

PAfCC  Li 

'4oup5  3^4 

APP«SArt«,  <7i< 

PAMllS 

'SH<7Pi£  TLx?*. 

#wPP«rtvt_i  <?J< 

. 

.  —  PROJECT  R.-6  — 

EQUIPMENT  CLASS-  S.S. -Alloy  3C4 

INSPECTION  Na _ 2. _ . _ 

PAT  E  :  z.3_J_z4  _F*s.  £>7 _ 

IM  SE£XXEP_BY :  _ 


YACHT  SAFETY  BUREAU,  ILL 


1 


ITEM 

location 

REMARKS 

^EMFTV  CYLINDRICAL 

WCl.D  3  -  FWP.  RoW 
Port*  -  INT5D 

tw  <SCW«C)2RC  pACKi  ALcA/CCR 

empty  rectan&uiar. 

HOLE?  2. 

STe/p  -  IWBP. 

Si-ww  Cows \p«7*a's^c;  . 

Full  cylindrical 

H0lP  3-  AFT  ROW 
& 

■PAiNT«T?  d.w;iw  R^  W*r\_Pj  a  p  Tt  r 

foll  rectangular 

UOL.V  4  -  iir  row 
PIOR.r  -  WtNtfr 

6"  Ir+flW  ‘R^ST,  Co Ny  3  1  YtaR  A  13  LaT  TSCscPWP 

TRANSFER 

CYLINDRICAL 

HOLD  4  —  3  %P  Row 

STB  D  -  WINS. 

op  aojcj » ««j  iU  wcA-y  c^/fsj  r«cT 

WlTu  CjjfipxTR.  *-l *W«rt  Y  "B f<  A-i  i 

transfer. 

RE.CTAkJ6  U  LAR. 

H0LD  A  “  Rj#W 

STBP  -  WiN& 

Sc  i^«OVTS  £*«  AT  Fv.'«r%_  G&A-s.i') 

empty  cylindrical 

5H<7R.E.  T2.C7X. 

Ctf  Ki  P  1  fl  Itfjsj-  i  .Sh<<£E  TiCAtA 

EMPTY  RECTAtfGUiAJ? 

Si4o(te  'B<7X. 

SiMlL/vX,  Tior  C-iSSS  PfZO/L/OcWWCC-p  . 

'Panels 

Holds  3^4 

Sc’  M<e  wip/vp<?ij 

*FANEL5 

« 

SHCRC  “Sx7X. 

S'C  i  S  Ut —  O  K  <  OA~n  PA/’ 

. 

*  • 

kjgrc :  £VedR.M  -p,-jye3 sv/ji^  5w/sm/c 

L-At5€TU5  fX  wen_<_  . 

. —  PROJECT  R-6  — 

EQUIPMENT  CLASS-GALVANIZED  STEEL TANKS 
INSPECTION  Na:__^ _ 

PATE  •  5!5:  —  _ 

INSPECTED  BY:_  ~R-.  l<Lg-rc  i-t---<v^i _ 

• 

YACHT  SAFETY  BUREAU,  INC 
33S  OLD  HOOK.  RB 
'  WESTWOOD  N.J. 


Ml 


location 


remarks 


^MT’TY  C-YUMORi^AL 


H<?uP  3  -  FWP. 
£T3P.  -U0B.‘p. 


p»  sc-4J\.<ofc&'r\Cki  -  BcTtc'vi  rf* 
p  s  at  w«ru  u  s  _  _ 


i *  # 


.yj?TY  RtC7AA60LAR 


40c.p  4  r 
Port  - 


I  ST  ‘^ovY 


PiS  COuCKA  TO*/  Au/ui.  LCWk't-.  S«S"AM 


I 

••i 


FOLL  CYLINDRICAL 


HCcP  3- 

•STSP- 


AFT 

Wb'p. 


5(jR<m»st‘t‘ a\.  s  p<  rr  \  He,  — 
TCt'  A^S-  ■  r^vg’; 


FOUL  RRC7AKi<S0LAR 


3* 

■ST3P  - 


•  FWP. 

W  ltN<W 


■plSf  O WJTAfA  F  I  1T|  4  i 


l  c  rJ  6  »-  .  Strav*^  , 


TRAVIS  F«rp. 
CVLikiPRiCA  L- 


WtfU?  4- 


STSP  -  IWBP 


c*4«wa  (=*«.  F.rrik/v  way 
h-olp  Pflww  arrytp  CnJc-«*.  (  ~«sd) 


T*R.AN)  SFiTR. 
R.LEO. TAK)^  V.'  uA  P. 


Wtfcp  4-  2.SLP  1 row 
5T3P.  -  INB'P. 


PiS^OuOjRATKW  *T  T cr/Rf^i,  /vcxp 

J=^l_i.  ^'/pO<Jh  A*/»  UO/tC  SgjftA't.  _  _ 


S^ppY  CYLINDRICAL 


SWORE.  BO* 


AFrSrARs  <?K 


i  EMPTY  RSCTA^UUK  ^HORE'BOX 


•possiau*  T»tm«o  "J  wav  o  F 
T^CtJOg.  «  Tg1**A.  W«~vg ■ 


PAJJS.LS 


HcuPS  3^4 


APPcAA  o  K 


|  PAJC^LS 


Stt<?nt£  Box. 


/jppeaw-C  <7>C» 


♦0) 


% 


.  —  PROJECT  R-6  — 

CQulPMENT  CLASS.-S-S.-3i6  l(SA£ 

INSPECTION  N2:__?-  _ _ 

CAT  E. :  _  _F£.a_  6J_ _ 

IN £E££IEP  BY : _ .£ j<e~~*2 _ " 

•  yacht  safety  screaj  .n 
336  OLP  HOCK  <3 


(  Y 


ITEM 


EMPTY  RECTANGULAR 


EMPTY  RECTANGULAR 


Full  cylindrical 


Full  Rectangular 


TRANS  FiTR 

CYLlNPR.tC.AL 


TRANSFER^ 

RECTANGULAR. 


Panels 


Pane-lS 


LOCATION 

WOLD  4 
Port 

-ATHW 

Hold  z 

STBP 

-  W  INC 

Hold  4 

-  ZUPTZoW 

-  . 

Hold  1 

-  AFT 

WOuD  A 
STBP 

r-  ATHW 

IH&NGS9I 

Hold  ; 
Port- 

WING 

Hoc-p 

Port 

*  . 

-  INS!?. 

Shoglc 

■Box. 

SH  OR* 

:  'Box. 

Ho  up  3  _ 
Holo  4 

AFT  '8H  R(S; 
■AFT (  sj 

SHORi 

Box  J 

REMARKS 


u^j sTji  f*~£~  *u  f  iihvck  va, >j~ 

Vfi\ mT  T'A.'iiliU'  *-  «*«J  r\ iJ  Hint,; 


Sui4.fr  (L'i  n*/<  A’rt.iA  : 

'<71ul.  "V,  .C  il  i*  ~  vycTA 


TSsTrinurs-  iri=  Cv'R.-/»«c-  »nrfc 

F.^|)  <*<=■  -  Hi'.  .*, 


“  Cmfr^i.  -  (1. 
£>  "P  £“  . 


T'A,ur  u«;oc *  -  AFT,  ”T<‘rj-  fAcr 

•tT"  —  WA  TT  r*  . 


Bju  j  t*  speT-  F«vu>  F-'-^uC, 
£  Ti'f'  -  j d i r  p«v*j  <• ;-  ii; 


WATCH  iuJ'i?  \a<c*uu>c'U’  £c.AM-  c  n 


A(J  HrOTAiV.S  «V>K 


P^P*?7»i\  «7J-\ 


YapT  i«bY*  coRU«t(iusiPes  Re.seR.voiR)  finish  pukcr  ofp-abov/t 
1  |Fvyp.  end  HAS  4*,x4’,n  3/}*  "  m-k.'  scratch. 

*■  (FORE  <AFT  SCRATCH  *  3^“*  3/3i*  TOP,  STBD. 

*  (paint  SANPEP  OPF(  T«P,  pjjir  (NCAE  fill)  APPRCA  /(V‘a!/*.u 

PROJECT  R-6  — 


v 


EQUIPMENT  CUSS-TERNEPLATE  7AM:< 

INSPECTION  Na : _ ?• _ 

PAT  £7  23  4  2.4  FsnjrevAR,'  i yi  / 

IN SPECTEP  BY:-  R-^ T«~ ,' 


YACHT  SAFETY  SUR.EAJ.  lit  C. 


RE I NS PE CT I ON  REPORT 


Date:  15  May  1967 


•  MFR :  Various-  R-6  Environmental  Exposure  Test.  INCO  Corrosion 
Lab.,  (Harbor  Island),  Wrightsville  Beach,  N.C. 

PRODUCT:  Various  Fuel  Tanks,  Pumps,  Electrical  Equipment,  etc. 

YSB  REPORT  NO.:  None 

PERSONS  INTERVIEWED:  Messrs.  V.G.  Taylor  and  L.T.  Davis 

DATE  OF  INSPECTION:  10,  11,  12  May  1967 

SUGGESTED  DATE  OF  NEXT  INSPECTION:  14  August  1967 

COMMENTS: 

1.  Specific  detailed  comment  on  attached  sheets. 

2.  Maintenance  of  hull  and  all  equipment  is  highly  satisfactory. 

3.  Boat  was  hauled  (at  Bradley  Creek  "66  Marina")  prior  to  trip. 
Yard  personnel  wire  brushed  and  repainted  bottom.  Writer 
"touched-up"  topsides  and  replaced  eroded  bronze  ground  pit. 
bolt  with  monel  bolt. 

4.  Boat  re-launched  and  towed  to  INCO  property  with  "Platanode". 
Berthing  arrangement  has  been  changed  to  a  position  on  exposure 
float  -  rather  than  off  sheet  piling.  This  is  a  better  spot  - 
more  wave  action  as  well  as  easier  mooring  and  greater  accessi¬ 
bility. 

5.  In  general,  tanks  and  equipment  are  in  fine,  usable  condition. 
There  is  some  evidence  of  corrosion  in  all  instances  but  there 
is  nc  apparent  hazardous  condition. 

6.  One  of  the  Bendix  fuel  pumps  (No.  4)  which  had  been  on  a 
transfer/discharge  manifold  became  inoperative  on  23  March  1967. 
INCO  personnel  traded  it  for  No.  1  -  which  had  been  on  a  dis¬ 
charge  manifold.  Pump  should  be  replaced  at  next  inspection. 

7.  INCG  personnel  specifically  mentioned  utility  of  "PAR"  bilge 
pumps.  Claimed  filters  to  the  very  easily  cleaned  and  entire 
concept  very  good. 

8.  Mr.  Taylor  would  like  to  show  "Sea  Safe  America"  as  a  part  of 
Sea  Horse  Inst,  meeting  in  September. 

9.  No  representatives  of  contracting  second  parties  were  present 
at  any  time. 


INSPECTION  BY:  Richard  P.  Ketcham 


ITEM 

location 

REMARKS 

STeWAr<n'-WAAjrrc 
(  6&06G  ikAUSmritR 

t£Af  h  6alv.  tank 

£«W  5  l  CGt^l  UC'ST  (’MU/'TXt-  T/»VI<  '^CV  j 

<V  Auc.  "d*/  Qt'AKu  ic'5rAiLrtn«^;.  i 

*BRAS5  LOOT’S 

(*>)  h<?uq  u5P"p<7«r 
W<7Li?  VJ*4- 

-  APFe?»il  JUAhTLY  j 

- ‘-Coin?  PtSfC'CtfKCl? -S<MC  Pi  rriK’L  J 

Lov'ETT  POMPS 

mol  PS  ^3  ^  4 

I 

Av-L  SeTCM  : 

Par  ?okps 

Holpj  1, 3  £4 

Y^Cl.0  kl *•  1  U»KS  ^  A  •  tf’TVV-C'X  1  V,V*»''  i 
Cys  r*  **»J  A-W7T/C  A *OS It , 4  XAP  PPKV  BeUTS.I 

HE  UlCMAKJtJ 

CK*r  B*-<T3LS. 

Uoc-D  2. 

All  ok  : 

Par.  B  Lowers. 

Hoc.  P  2. 

ok 

W- C  ‘Bl-OWERS 

140LPS  1,3,44 

*K 

!3ROWWi*J4  McnAL-S 
£A Tc  VA  ^  v'« 

Hoc  v  4  -  STOP 

PiSttfccAAT’O*^  *F  cr*  A*  J  <o> 

CrflfTV*  O  prTATVJ  trTCVj  ,  L  y 

OC£A(«J  Ci-iiiM*  PA  nCT 
CiJ  CcaT 

Cray  fcc-scTtv/tfircs 

PC  IZcOT.  TA/CrCS 

A\PP«r»ias  OK 

OCeAfC  Chcki-PAiC" 

C'2)  c<?af: 

'Bcxetc/cm  sr* 

<?iC  cYv  .  TACK-i 

APi°«r^s  <7K 

4c, 

GElPcK  WlRilOC, 

- 

0/ 

frPpG-jtx&s  CK 

* 

IHP,  EASTMAN  FiTTAS. 

% 

•Seme  Pisf^coR^Yioiv/ 

Fram  Fiurcrcs 

MOuo  K/*1  4  P/S 

<?/ 

■  v 

TS*  T>4  APp«ram  U«rt/ 

FU7THCI2.CKOC 

M0U?  U«4f  M^sr 

t)Vc£«Y  r  r+ow'j  wtrHyme-n  . 

Viatic  A  lORe-M^tS  <7  K 

—  PROJECT  R-fe  — 

EQUIPMENT  CLASS-  -MiSCElLANECc.  S 
INSPECTION  N2-  : _ 3 _ 

PAT  E :  _  Li 4JE *yw  J5£i_ 
INSPECIEP._BY:  _  JR  jW.  _  __  _ 

yacht  safety  burea^ac 

336  OLP  HOOK,  gj 
WESTWOOP  Ni.J. 


1  !  i  M| 

LOCATION 

REMARKS  1 

. - .  .  ...  1 

-^v.prr  CYLINDRICAL 

3-  A  ft'  j 

TpCRTT  ~  W»K>'tfv 

.JortC.  VJSf -‘'(StnLt'W  Av>  i 

SjfStfTLT^o WU  CP«  n  i 

_MPTY  RECTANGULAR 

MOl  17  1-  FwP. 

TV;ssit2uc  sl» <s nr  Ft r- t*<0  (sj,  pis<- <*«..* *ep  t 
ifj  w*y  *F  rr^MS  sf  fuvmv'oj,  i 

Full'  CYLINDRICAL 

Htfop  <•  - 

<t:. 

slight  wffotoKFwu-  f=up  o;<7  tc.t:  j 

Full  rectangular 

H0LP3-  FWP. 
V>cr-cr  -•  w'N<Si 

Sam«  CeA.to.es  t**3  A*r  L-ewc'e.  vv*xo>. 
jf  letip'tm.  TWMil^l.,  i 

7R  Al05  FUR 
CYuiNiPRiO/Ni- 

HOl-o  4-  *ce>w 

■p^nt-r  -.  win* 

gi/pcniFK-i#**.  SP'niJ  wm  t*s 

<f  erio'A  IBrS .  ! 

|  TRAN/SFfTR 

!  Rue  TA^OlAR. 

4  -  2.»iP  R<?W 
■pc;R.r  -  W  L\i<s, 

O \ce  o*.  €A<rp  A  T  Ltffcjc  *i  way 
«ij  to/*  we-*/R.  Firttv'cy. 

!  j 

|  EMPTY  CY'Li>0?RK'AL|  sroils  T3><?^ 

RSSlIUC  Cfte-v'iee  <V/*f<<»Si  <7M  —  . 

*'  t  **  N«/a/<  Picl, 

|  ev.pt  Y  Rsc tabular 

Si-ioee  -box. 

smur  pist'ot mr  ctrh'r' *w t 

!  ?,\M<LuS 

Uolps  3^4 

tfK 

|  7^  iv»  L-  S 

SNORE  ]3<0X. 

1  1 

! 

1 

’ 

■ 

J 

ti 

1 


WitJV  Kto-Sd  'Mp  »*J  LM'i'yejC  **?  1 7>^KJ  I */  «S|4v«cr  7TrX*~i  . 

k)<J  L-pWr?--  TV  Tie'****  iT",  73t/T  “xfH*  WiPtVi  VSij*  7V 

f,+crK  M«r-73Vi.  *3«T.  tfv*'’. 

.  —  PRO J  EXT  R-6  — 

EQUPMENT  CLASS.-S.S.-3i6L  (ZlZ.C.KZl?Z?) 

iKSPECTlCN  N£:_I _ 

'PAT  E  :  _  jj  1  [Z-__Ma  y_  _  __  _  ^  _ 

INI  S(P££jlEP  B  Y :  _  J^^KeTTn-wM _ 

yucwr  SAPETy  dJPEAa  .a,* 
334  CLP  HGG'<  <7 
WEST  WOO?  M,J. 


Foul.  CYuopRirAL. 


Poll.  R EXT AtOi; 0 LA R 


TkA»0St-er<. 

CVLiNDKi^M- 


TRAk)  iF^k 
Rc.C-TAk'.A  0 1.AR. 


M<£7  l  \)  4  -  \  RxW 
ST3i3-  -  WlNc; 


HCt-M  4  -  3  «•? 
'Por<TT  -  imu'o. 


Htfc-P  4  -  2.N?  2_<?W 
VO  FT  -  UOBlD, 


EKPTV  CVUkJtffZiCAt.  -5R<7{2 


EMPTY  Rscta*04U lari  5h<7R£:'  "Boa 


PAk;c  l  5 


PAk)  t.  l.  S 


riCLp  5  3^4 


s  wn  *t  vve-iu  sy  rim*/£Sy  aa//?  : 

W<T*lA.  UjnfrKyVlfi,  ! 


PjS^tft.tfiVa-ri^is;  AT  \/v<rvo 

*»  T V*  —  Virus*.  HtHo'c,  •  -rc7*»/t.  j 


f AOS  7"  AT  ”I?T  Wn  ,  j 

WATCH  TVl*  5c^^r  yjef^K  KilT-c.s, 


1?«r5Ciiitr  vinitfc  C  tv  *<>,  inxi'v)  1 

Watt  h  \  wny. 


Pi^r <?(_<? -  ex*«p  rff-*  af  tt/* 


Ai<7C6  i  .  weri.>. 


.  —  PRO  J  t_C  i .  R-  ( o  — 

EQUIPMENT  CLASS.  S.S. -Alloy  M  2C4 

INSPECTION  Na-.__3 _ 

PAT  E  :  _i  ij  i?  _H£Y_*J _ 

IMSP.ECXEP  .BY :  _  JRj?ct*a*a*_  1 


YACHT  SAFETY  BUREAuA-C 

336  OLP  hook.  gg 
WEST  WOO  P  N.j. 


ITEM 

LOCATION 

REMARKS 

«£MPTY  CYLINDRICAL 

Hold  3  -  FWC7.  EoW 

Polf  -  iiots'd 

ew-n « «  Syr p/v c.  chahV  a »<a 

S#mc  FlAw.ift,  Ar  TMivTcv  WC--V?. 

EMPTY  RECTANGULAR 

HOLD  2. 

STTB^  -  'MB  P. 

All'  6Acl'.  tacks  shou/  oau>a>7 *V 
«^F  SoRAVlYc-n  ,  W iT>l  Trv  Vl/ST" 

FULL  CYLINDRICAL 

H0LP  3-  AFT  ROW 

<L 

AFP07v«4J»/<,  AT  r**^  PAnv/nn) 

kr  wet  o  s ,  Sonv-  UvTJtflfYfir 

full  Rec tambour 

Sr!7>: 

OF  CAli/AUON  W*K  A/OfCV  — 

T°Ai?rU\»i  Ai< l  Y  o*/  HOKittfrYrm 

TRAKJSFET?. 

cylindrical 

Ho  up  4  -  3  *P  RrvV 

STB  D  -  wiNSi 

FLAT  Soup***  <*-S ,  daHrsm/iY' 

TW'rt'T  1*  wo  PA  MA<.  C  APfAWrNT 

trakjsfetr. 

R£LCTAk36ULAR 

Hold  A  -  a.**  row 
STBD  -  WlNCi 

rr+AT  coi'lp  Tj  cr  c<pa/s  i  p«nt  <n> 

<£*"T<  i  <K»  t . 

EMPTY  CYLiUDRtCAL 

SHOR.fi.  "TStCJK. 

TAtiH-S  iN  Si4o«r  T5ox<.n 

E.MPTY  flFXWvXUlASi 

SHOR.fi  *BO* 

SrtO*A  OK.«OATrtO(Y  —  "ijor  Unj 

W»'er?t«r  TTM/4*/  ”<•«/  *QOA?«p  “ 

PANEl-S 

Holds  3^4 

1 

OK 

Panels 

SHCR«  “Box. 

<n<- 

' 

• 

1 

1 _ _ _ __J 

1 _ 

EVCOR."’  LATl«rvi 
A,aF  u<rt  i  OtC  /Wp 
Writ-  /\0  MTUCD, 


.—  PROJECT  R-6>  — 

EQUIPMENT  CLASS.- S  A  LVAM IZ  E  P  STEEL  TANKS 
'INSPECTION  N*:_3 _ 

PAT E  :  n  Ma_v_i9«.2 _ 

INSPECTED  BY  I _ R  l<^-vr  _ 


YACHT  SAFETY  BUREAU,  IK.C 


1TEV1 


LOCATION  ' 


REMARKS 


( 


JtvMPTy  CYLiMPRi^AL 

H<JlS?  3  “  ?WP.  i 

i7SD,  -1>T3‘C?.  \ 

Sopot  i?  «<</»«.  ■rt,p(  Wtvu<  ' 

$f  at  c*/p  T$r  wciu, 

iyiPTY  KCCTAXJ6O1.AR 

ylOt.P  4r  I5-1-  ROW 
FOi'C.T”  —  IkJij'P. 

Pt  S^«u^<c«T»  AWP  SofTnf'/iAk  Rv^ST*  | 

WT10  4  VrtHt'o.  T*"* ►i/v'/u  , 

FvLi.  CYLINDRICAL 

H<7l?  3-  AFT 
ST8P-  IWB'P, 

kSVO  *p$T  PUf&uvyot* 

iclpPT?  PiCi^  J  P«  T3  **?  TOP. 

FcH—L.  R&CTAN£Oi-AR 

hOL?  3—  FW?. 
5TTiP  -  WIN<S, 

PHi*(U  i'K»,T'  /k T"  W<n?S  AiJO 

KI«r7)R  TSiTT  ft  S  . 

TKAViS  FcTR 

C.V  LikiPRiCAL 

HPt.P  4-  S^'^JW 
5T&D  -  iMB'P 

wcvoi  0^^  <**«*>*  n««  fj  ware  n 

St>A»=/W'fr»  « ts,'  wAy'  <VACi«<  l  Il/HJS. 

TRan>  SFCTR. 

Vi*  A 

HOlC?  1!  so  |1«1V  PU*ov  0*Arie»J  W  **Ar 

STBP.  -  iM2>'P.  ii  Wrl  P  j . 

!  u.SFPf'  CYLINDRICAL 

&HOR& 

BOA. 

jj  t?l $cono*r-V 

AT  +**r\i>  S 

1 

!  EMPTY  RZC’TMCOiAK 

» 

5H<?as 

•  Box 

1! 

j|  Vl  S  CO^OKrp 

A'»*  WO-i 'J 

i  „ 

PALe-L£, 

Fol-PS 

3  44 

l| 

•1  4  K 

. 

;  Fan:^  ls 

SV.CttSk 

Btf* 

ii 

(I  OK  ■ 

-  p. 

% 


\ 


. —  PROJECT  *-&  — 
EQUIPMENT  CLASS. - S,S  -  3:6  L  .6A3  v.  j  _.~T 

INSPECTION  _ 

PAT  EL :  _  u 

1NSEECXEP  BY:  JR.  Krwv^  _  _  ’ 

yacht  safety  s-te^v  .c 

336  CLP  hCO.<  <?. 


1  TEN/1 


location 


REMARKS 


_  ,  WclP4-ATHW 

&MP TV  CYLINDRICAL  Pos,T 


empty  Rectangular 


eAn Jr.  Tioiitn-cri  #»  5ti<,|.irViTT(r, 
Ucr«if«.  FiVT»fc.'4'( 


Wol.1?  4-  ZiiJ’TZoW 


HOLP  2.  pc"  #«J  F*»»  1PT  snu  let  Itwr 

STBP  —  WIN<*  I  SdM«r  (XOiTY*.  lOiiO*^:  Rcjrv  vei«  . 


EMPTY  RECTANGULAR  W°lp  I  -  APT 


Full  cylindrical  atnw 


Full  rglctakJgo lar 


TRAsJS  Ft  72. 
CYLiNDFLlCA  L. 


TRAw  5FER, 
R.G1C  TAtOc;  O  LA»R. 


Ho  Lp  2_ 
P<JRT-  WiNG 


HOlP  *1. 

Pofz-r  -  uaet'd. 


&KPTY  CYLINDRICAL  5m<7GUT  l&tfX. 


EMPTY  RECTANGULAR.  SHORE  BO^. 


.  HowP  3  -  AFT 


r  *'3tisreri*ro  »w  waY  of  p.ttc  j 

»■«  i  /*  i 


►Jo  owAt.'csr  AFr*x*cVr  rii#n 

Wit, 


PAHjr  t3jWUl>UC  W*r»K  Fitter  C.  <S4i*h-T 
PtTTtvfc-MJ/*  SjnPfrre .  VjiT^C  *<irw. 


ouuhT  *p  *  TT  IWt  —  TOA  COf<  • 

FnV-  AT  "U  o '**_?<,<  ** 


LoUft'c.  S«r»**i  ttusr'c. 


TX.14T  ■Botyunr-s  F irp oc s 

i'tfuf  Host  i/  PlAin/T  wvu^u 


ROJT  ,  Pi  Uh'c  i  >  *S*T**--\ 


Panels' 


Panels 


^lo  A  tApt(sJ  [j  «*-**«-  rustw* 


SHOR.*.  T3<7* 


Rust  j(  lifupKS  4  T*vtrY  wn  j 


**'\Ft  INB’D.  CORNER.  (tNSH?6  ’RESSR.VOiR)  FINISH  FlAKCR  OFF  -ABoor 
0-WP.  END  HAS  4ux4  JCHATCH. 

3jc  rF<7R.G  ^  APT  SCHATCH  *  3  ^‘V  3/32”  “^OP,  5TBD, -  5Tlt<  •B«i*r*r 

3*  (PAINT  5ANPSP  OFF,  Yep,  PORT"  (tSVEAR.  Fill)  A PPR<?  A  1 ‘V*  A  l/a.  “  VtM T 1  *' fc  ^ 

.—  PROJECT  R-G  — 

+Q  EQUIPMENT  CLASS- -TERNE  PLATE  TA\.<S 

*%  INSPECTION  N2-  *- _ ? _ 

^  PAT&T  JL^J'L^E  L7_  __  _  _  __ 

%  WSEECIEP  BY:^ 

V 


macmt  safety  5’JREaj,  as 

~  /  iTi  n  u/V*!/  -?!“> 


23  August  1967 


REINSPECTION  REPORT 


MFR:  Various  -  R-6  Environmental  Exposure  Test.  INCO  Corrosion 

Lab.  (Harbor  Island),  Wrightsville  Beach,  N.C. 

PRODUCT :  Various  Fuel  Tanks,  Pumps,  Electrical  Equipment,  etc. 

YSB  REPORT  NO.  NONE 

PERSONS  INTERVIEWED:  Messrs:  V.G.  Taylor, L.T.  Davis,  J.  Garriss  (INCO) 

John  Ziemianski  (Allegheny-Ludlum  Steel) 

DATE  OF  INSPECTION:  15,  16,  17  August  1967 

SUGGESTED  DATE  OF  NEXT  INSPECTION:  8-10  November  1967 

COMMENTS: 

1.  See  attached  sheets  for  specific  details. 

2.  Maintenance  of  hull  and  all  equipment  is  most  satisfactory. 

3.  The  Hull  has  developed  some  leaks  in  way  of  transom  and  star¬ 
board  chine,  Leaks  are  not  considered  serious  at  the 

present  time  -  occasional  bilge  pump  operation  is  sufficient 
to  keep  bilges  relatively  dry.  Writer  suggested  that,  if 

the  condition  becomes  d i i : icult  to  control,  the  hull  should 
be  hauled  (at  Bradley  Creek)  for  repairs. 

4.  Tanks,  in  general,  appear  to  be  in  good,  usable  condition. 
However,  one  tank  top  reservoir  was  removed  (for  an  unrelated 
test)  and  the  weighted  neoprene  lined  block  was  lifted  to 
check  on  tank  surface.  Evidence  of  crevice  corrosion  was 
found  to  exist  in  this  hitherto  inaccessible  location.  One 
pit  was  estimated  to  have  a  depth  of  approximately  0.008"  to 
0.009"  -  or  about  l/4  of  the  total  tank  wall  thickness 

5.  In  view  of  the  above  described  condition  -  with  the  potential 
hazard  involved  -  it  is  again  suggested  that  all  such  weights 
be  made  removable  to  permit  proper  inspection  of  tr.  tank 
surfaces.  It  would  be  desirable  to  accomplish  this  at  the 
next  scheduled  reinspection. 


-T- 


23  August  1967 


6*  All  fuel,  except  that  contained  in  the  generator  service 
tank,  was  pumped  to  dockside  drums.  A  labeled  sample 
from  each  tank  was  shipped  to  Law  &  Co.,  Atlanta,  Ga., 
for  analysis,  in  accordance  with  the  requirements. 

7.  Tanks  were  re-filled  with  fresh  fuel.  A  sample  of  fuel, 
as  delivered,  was  included  in  the  shipment  for  analysis. 

0.  Bottoms  of  fire  extinguishers  aboard  should  be  wire-brushed 
and  greased  to  prevent  further  build-up  of  corrosion. 

9.  It  is  suggested  that  new  dock-lines  be  provided  at  the  next 
inspection.  The  three  "ho  Smoking  or  Open  Flame"  warning 
signs  are  quite  weathered  and  should  also  be  replaced. 

10.  A  4-1/2'  length  of  "Flexaust"  4"  dia.  aluminum  vent  duct 
was  fitted  for  corrosion  study. 

11.  No  U.S.C.G.  representative  was  present  during  the  reinspect- 
ion. 

INSPECTION  BY:  Richard  P.  Ketcham 


-2- 


1  “'EM 

LOCATION 

REMARKS 

STEWART- WAKWer?. 
6A OC,G  TRAUSMlTTEtf 

EAC  M  <SALV/.  TAM  K 

fcP/ETS-  SHtPlV'  R^T5  tzjsT’, 

'  'BRASS  LOOT’S 

WBBEBsSmMm 

St-Kwr  T*i rr*K/^  -  (*>-  t) 

(Sffdlu.  VlSMuc/K.  4  APpaerwOL^  PrtTW*  Lk!s4\ 

Lov'ETT  POMPS 

H<?l.PS^3^4  | 

LocX  fj  tfPciwvre  <?K 

Par  Pomps 

HouDJ  i ,  3  $  4  | 

yWTW*  C/^5,Uet5t  A  SiV  ~8  CiSTS ,  peer 

C&STy .  CpSTKAT^  KfcfftV  *-v«5"LC-  • 

HE  m£-MAN)Nj 

CKT  -BKTR.S. 

Houd  2.  1 

M7«fK  ^  <?pc TtAre  c?K 

PaR  pLowenz 

HolP  R 

W(7.K  «(  <r;3eTR>«vr€:  «?K 

W-  C  ’Bl-OWERS 

UOLP5  1,3,  ^4 

1 

U7<7X.  CPcaiPT^  €ff<  ! 

T3R<7WWuJ4  Mittal.  S 
6ATTE  VAL/e 

HOcp  4"  SPG  t? 

f  j 

j  tfpe/zpvzs  FRccl/-  WER-L-.  j 

OOean)  CHeM.  PA  ifc'7" 
Clj  CCAT 

£RaV  Ri^seTtv/^N'CS 

P(J  TtorT-  TANKS 

!  Lx7<7K5  C7K  i 

II 

1  ISI  59 

1  L&&KS  c/K  —  •jZeKii'M'sT?  e?A/c  Ot/* 

!  FVA-  pi  Hi  t^tsT- . 

B£LPaC  WlfcltOfi, 

. 

i  L  4<tl<s 

iHP.  Eastman)  Pittas, 

L-Co r<~  <2 K  ruoe-3  <-*dR«agp' 

FfiAf^  fiuttetcs 

I4<9oO  4-vT/s. 

WAMa.n.T  ucc»  S€  o*>/  jmail  C*’ , T.  OcrTH 

Cu,T5  1K0K  ok.  /Jo  *-4&i*<n  1  eV  c/'/Pea/r: 

P  L-£>  ThrencC-h+  Oc, 

HOwP  4  3  M/JJT" 

~  *-<rr»i  •vv'cwif’e  vaol-V  wrwiiw^'nn)  Pv/R 
TT7  "^SOtiTJ'-ac^  OK, 

F4«.cxAv7s'r 

H6co  3-TVrtT -  PVt?. 

!  F'Trsrv  AL.  v^rvr  Pv/cr  tt  4  **  T}ccw<rft. 

_ —  PROJECT  R-6  — 


equipment  class. -miscellaneous 

INSPECTION  N2-._4 _ 

PAT  E : _ if  Ausj_|967 _ 

IN  $EECIEP_B  Y :  _ 

4 


YACHT  SAFETY  BUREAU,  INC. 
3 M  OL P  HOOK.  RR 


I  T  EM 


LOCATION 


1  T  EM 

location 

REMARKS 

EMPTY  CYLINDRICAL 

HOU?  3-  "AF  T 
Vogt-  hob'p 

Slight  "PittikM  veyr 

Pi  Sc<7<-<^/SL«rp  AT  wetps  • 

EMPTY  TECTAJ060LAR. 

14  OU?  \ov, 

stb'd-imc'p, 

'  PiSCCi-orUrp  jO  WaV  <7P  R«rSirR.i/(7i/^ 
eua  FL4C.,  U»*JCL  5e»*1  4  FimiJtJ, 

Full  cyumprtcal 

Holp  b-  aft 
stb'd 

T^jJS  r  5  RtfTS  iw  WaV  <7F  R-=rSerTCKfiA. 
FaYiO*  3v/rtfVic«s  4  F<?ss/.lcr 

HJ-n'Pi  Cr  r»«w* 

Full  "Recta  ocular 

H0Li?4-lS.r^(jW 

st*b'd.  vJ lUC 

RjST  A>T  IStfisipL.  TEtlM'i-.  TtfPS«//tr- 
free  DiitOuCKXV  AT  -RV<<K;  \#£U>S, 

TRAUSPCTR 

CYL.lOPR.lCAL 

■RaJST  Sm«7V»<S  FiVm  flcSOlvVlR.. 
EMO  FUc-  W€LP  t^JST5TV. 

Transfer 

R.ECTA060  LAR_ 

t?»Srtfi^jsMrt>  JO  v^AV' 

TCi^MUi,  Krtrtv|i?l/Jf  4  t'v'rf'-C'S  . 

EMPTY  CYUKJPRlCAL 

SHoR.c’  Bo* 

cufcWF  pisc^«.«mAn<;#J  <7#j  to/° 

4  “IfcP 

empty  rectangular 

SHc£C  "5>o* 

■piScO-^/td?  AT*  WSUP5 . 

Panels 

UCcvs  3^4 

A/a/>€*^  <7  K 

Panels 

SMZ.C  *E >0* 

A  PPeTa/t  <7  K 

> 

—  PROJECT  R-6  — 


EtfUtPtfciOT  CLASS;  S.S.- Al^OY  N2304 

INSPECTION  N2- :  _  £ _ 

PAT E. ;  _ j£  Au<L  J967 _ 

INSPECTED  BY:  'R.Kcx^m 


iJtfT*'.  \/lStT30C  5UAJ=>V«rt  tfF  TWK.I 
APpc*\R  ^  K  Ar  i  l  Y(V.8 

£o*JT1*J  UOUJ  «Xf»OSi/a«T' 


YACHT  SAFETY  BQftEAU,  INC, 
336  CLP  HOOK  Rg. 
WESTWOOP,  N. J> 


•^*t 


REMARKS 


item 


LOCATION 


^PTV  CYLINDRICAL 

UOUO  3-  Fwp.  RoW 
PoftT  -  INTs'o 

iMPTY  RECTANGULAR 

HOLP  2. 

STBP  -  WBp, 

full  cylindrical 

H0lP'3-  AFT  ROW 

a 

PA  \  KJT«rp  e  NO  F<~XW£  es  .5  won' 

full  rectangular 

■jgnraDUMfsm 

Flaky  i  "R^n?  ru^t.  3c.;ch  7 

TRANS  PER 

cylindrical 

no  CO  4  -  3  *LP  RjOW 

STB  D  -  WING 

(T/IP«T|?CC  OF  C-0)tfiL0S  1  OtJ  IN/ 

transfer. 

RECTANGULAR 

HOCD  A  -  ‘L't?  Rj*W 
STBP  -  WINC 

EMPTY  CYLINDRICAL 

SWORE  "BOX. 

« 

UfiTSS  C»4«cK»NC  NOTtrO  <7Nj 

E.MPTY  RECTANGULAR 

SN<?fc4S 

5  140 R.C  TPWN.3  .Soiftr+r  R/Sf @-Fn\U7 

Panels 

Molds  3^4 

APP'Ot*  0  k. 

*Panels 

• 

6  HCRC  TBOXL 

APP«»^  O*. 

. 

1 

. 

.—  PROJECT  R-6>  — 


EQUIPMENT  CLASS- GALVANIZE!?  STEEL TAKK5 

‘INSPECTION  N2:_J- _ 

PATE  •  iT J?g7_ _ 

INSPECTEP 

* 


fr^CT* '  *ffc«r33tJ|tC  J’CBJi-nVC  LA'ttCV? 

A  A.T  w«va-  Ap^cnrp  ^ 

orctOccr*  Pv«  to  TY*v»aj«iJ 
FoW4«;  &4Kk.«i\*i  $<Tnre 
JJ  W«T  C4WH*«no  3*~n.|«iM.  . 

<AWKi  APPwkC  C«HA«TrvV 
FlT  FO*.  F\s*rum\.  5«nt/tcC,  • 


YACHT  SAFETY  BUREAU,  ILC 
'  336  OLP  HOOK  RR 

•  ‘WEST  WOO  P  N.J. 


I 


i  I  H  NT 

location 

REMARKS  | 

^M?TY  CYLiWPRICAL 

H$LP  3  -  FvYP, 

£TGP.  -  I*JT2.'p. 

PISCOt-F^ATON)  AT  CW<7C|<  STKAF5,  FlTT'CS^! 

rcscu/Oir.  ^  w«lps«  Apt  Fuse  ffW<r<)  ! 

L** 

•»  *t/i?TY  RGXTAHCOlAR 

Hol.P  4  r  ,SJ  RPW 
Port  -  iOG'p. 

pwsT  strctikj  at  T3o^o iUc  •nrRM,c./j 
LoUc'l.  wen-D  ,  4  fU«r»A  FnrWtfS  { 

Full.  cylindrical 

HOcP  3-  AFT 
‘STBP-  WB'p. 

SPOTS  ou  TVF  SWAFACC  A«Uo  o»J  i 

CWO  Fl.CC  C  Cr  c'cujci<} 

Fl'LL  RGCTAkiCOLAR 

HolP  3-  FWP. 
STBP  —  WMM<?, 

Piscol.«A*p  AT  S«JtTltf(J  r»Tr<Sy  j 

TS<j4Jo*C.  *nci*4'L*  ^  l aiJa'u  v/ctlp.  ! 

TRAvis  F<rR 
<LY  L  .  Li  P  !*.  kC  A  L 

HOL.P  4-  3*1?  ROW 
ST afe  -  liO'Ii'p 

SUPWLftCiAL  SPOmiUC  AT  *z\10  TET*  i 
«/'  WCLPj  . 

r.^AMSFiTR. 

T  AKJ(i  O  cA 

Hplp  4-  2*iP-Rov/ 
ST3P.  -  iKia'p. 

P*jsT  STTICRKI  plVM  Rrsm/OIK. 

T ioOOC.  T«Wl.  i  »/«WJ  sw*/  C1RM*H(J 

EMPTY  CYLiNPRlCAl 

SHORE.  BO* 

SCMC  COtlOAnOSATC  Fofti/iit/c  lUSIPB 
SP«TS  AT  WCLPJ. 

1 

!  EMPTY  ReCTAWUUR 

i 

‘ 

SHORE-BO^' 

SPrfT®  AT  WCLOS .  S'OKtC  ^Cl/dCA-V. 

Pisco^c/iAntfU 

|  PANELS 

L 

Holps  3  $  4 

1  APt*C7*fiL  OK- SUtfwr  FlSCPto/lATlOn;. 

j  PAXJ&LS 

Snores  3<?* 

|  appca*  **  • 

1 

1 

• 

il 

_ 

.—  PROJECT  R-6  — 

EQUIPMENT  CLASS.  -  S.S,  -  3iS  L  (6A3  WEJ?£P; 

iMSPECTlCK  _ 

PAT  E. : _ _A;±6£st_  \  3<yj _ 
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N,OXS*  <£«UCRAL,  THrC.sc  TAN)** 

•  -“YACHT  SAFEiV  BUREAU,  iK \C 
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REINSPECTION  REPORT 


DATE:  20  November  1967 


MFR:  Various  -  R-6  Environmental  Exposure  Test  -  INCO 

Corrosion  Lab  (Harbor  Island),  Wright sville  Beach,  N.C. 

PRODUCT:  Various  Fuel  Tanks,  Pumps,  Electrical  Equipment,  Etc. 

YSB  REPORT:  None 

PERSONS  INTERVIEWED:  Messrs:  V.  G.  Taylor  INCO 

L.  T.  Devi s  " 

J.  Garriss  " 

J.  Ziemianski  A-L  Steel  Co. 

DATE  OF  INSPECTION:  8,  9,  10  November  1967 

SUGGESTED  DATE  OF  NEXT  INSPECTION:  19-23  February  1968 

COMMENTS: 

1.  See  attached  sheets  for  specific  details. 

2.  INCO  personnel  continue  excellent  maintenance  of  hull  and 
all  equipment. 

3.  Hull  leakage  does  not  appear  to  have  increased,  and  only 
intermittent  pumping  of  bilges  is  required. 

4.  Considerable  marine  growth,  barnacles,  etc.  visible  on 
hull  underhody.  Apparently  poor  adhesion  of  bottom  paint 
to  original  priming  coat  applied  by  the  builder.  Writer 
believes  hull  can  remain  afloat  through  the  winter,  but 
an  underbody  examination  should  be  conducted  as  soon  as 
practicable  in  the  spring. 

5.  There  appears  to  be  very  little  additional  deterioration 
of  the  visible  tank  surfaces.  The  pit  noted  in  preceding 
report  seems  to  be  unchanged  -  but  some  additional  slight 
pitting  was  noted  in  the  same  reservoir. 

6.  Several  additional  reservoir  weights  were  removed,  tempor¬ 
arily,  for  proper  inspection  of  tank  surface.  Samples  of 
each  metal  aboard  were  checked.  There  was  some  evidence 
of  crevice  corrosion  noted  on  the  stainless  tanks  -  but 
this  is  in  very  early  stages,  and  appears  to  follow  no 
definable  pattern. 

7.  It  is  premature  to  arrive  at  any  conclusions,  but  it  is 
observed  that  more  corrosion  appears  to  form  in  way  of 
welds  on  the  resistance-welded  316L  (&  304)  tanks  chan 
on  the  shielded-gas  welded  J16L  tanks. 
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8.  Galvanized  tanks  appear  to  be  in  good  condition  except  in 
way  of  painted  flanges  where  there  is  ample  metal  thickness 
to  allow  for  corrosion. 

9.  Terneplate  tanks  show  deterioration  in  areas  where  paint  has 
chipped,  and  in  areas  of  fittings  and  welds. 

10.  Electrical  and  other  equipment  on  board  appears  quite  usable 
and  in  good  condition. 

11.  Dock  lines  and  warning  signs  were  not  replaced  at  this  time. 

12.  Mr.  Ziemianski  wishes  to  explore  the  feasibility  of  provid¬ 
ing  anodic  protection  for  SS  tanks.  (Presumably  this  would 
be  in  the  form  of  zincs).  Further,  he  would  like  to  place  a 
small  tank,  so  equipped,  aboard  the  hull  in  such  manner  that 
it  would  be  continually  exposed  to  stagnant  salt  water  for 

an  accelerated  test  of,  say,  6  months  duration.  This  appears 
reasonable,  but  writer  suggests  that  two  (2)  similar  tanks, 
(except  that  only  one  be  protected)  should  be  identically 
exposed . 


INSPECTION  BY:  R.  P.  Ketcham 
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RE INSPECTION  REPORT 


DATE:  7  March  1968 

MANUFACTURER:  Varioua  -  R-6  Environmental  Exposure  Test  -  INCO 
Corrosion  Lab  (Harbor  Island),  Wrightsville  Beach, 

North  Carolina 

PRODUCT:  Various  Fuel  Tanks,  Pumps,  Electrical  Equipment,  Etc. 

YSB  REPORT:  None 

PERSONS  INTERVIEWED: 

Messrs:  W.  W.  Kirk  -  INCO 
V.  G,  Taylor-  INCO 
L.  T.  Davis  -  INCO 
J.  Garriss  -  INCO 
E.  Lotter  -  Fram  Corp. 

D.  Thornton  -  Fram  Corp. 

DATE  OF  INSPECTION:  26  -  29  February  1968 

SUGGESTED  DATE  OF  NEXT  INSPECTION:  16  -  17  May  1968 

COMMENTS: 

1.  See  attached  sheets  for  specific  details. 

2.  Hull  is  scuffed  and  there  is  considerable  marine  growth 
on  the  underbody.  A  check  on  the  presence  of  marine 
borers,  and  repainting  will  be  a  desirable  preventive 
measure  as  soon  as  practicable. 

3.  Routine  maintenance  cf  hull  and  equipment  by  INCO  personnel 

is  excellent,  as  is  the  cooperation  rendered  by  all  concerned. 

4.  In  general,  tank  and  equipment  deterioration  does  not  appear 
to  have  progressed  very  much  since  the  last  report.  In  the 
writer's  opinion,  it  seems  doubtful  if  a  meaningful  projection 
of  longevity  can  be  mads  upon  completion  of  the  contracted  two 
year  exposure  period.  In  view  of  the  relatively  large  expend! 
tures  of  money  and  time  incurred  to  date,  extensions  of  the 
contracted  exposure  time  to  a  point  at  which  reasonable  prog¬ 
noses  can  be  made  would  certainly  seem  worthy  of  serious 
consideration. 

5.  Tanks  were  de-fueled  and  re-filled  during  this  reinspection. 
Samples  from  each  tank  were  sent  to  Law  &  Co.  Lab.,  in 
Atlanta,  for  gum  content  analysis. 

6.  The  fuel  filter  and  filter/separator  were  removed  and  examined 
in  the  presence  of  the  Fram  Corp.  representatives.  In  spite 


of  the  metals  used  in  these  devices,  very  little 
deterioration  »s«  noted  following  a  full  year’s 
exposure  low  In  the  bilge. 

7.  The  specially  fabricated  tanks,  to  be  placed  aboard 
for  the  benefit  of  the  Allegheny-Ludlum  Steel  Co., 
were  not  completed  in  time  for  this  reinspection. 

8.  Mr.  Ziemianeki  was  unable  to  be  present  for  this 
reinspection,  and  no  representative  of  the  U.  S. 
Coast  Guard  appeared. 


INSPECTION  BY:  R.  P.  Ketcham 
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YACHT  safety  bureau,  xc 


REINSPECTION  REPORT 


DATE:  15  May  1968 

MANUFACTURER:  Various  -  R-6  Environmental  Exposure  Test 
ZNCO  Corrosion  Lab  (Harbor  Island), 

Wrightsvllle  Beach,  N.  C. 


PRODUCT:  Various  Fual  Tanks,  Pumps,  Electrical  Equipment, 

etc. 

YSB  REPORT:  None 


PERSONS  INTERVIEWED: 

Messrs:  W.  W.  Kirk  -  INCO 

L.  T.  Davis  -  INCO 

J.  Garriss  -  INCO 

P.  Bunch  -  LCDR  -  (USCG) 

J.  Ziemianski  -  Allegheny  -  Ludlum  Steel 

DATE  OF  INSPECTION:  8  -  10  May  1968 

SUGGESTED  DATE  GZ  NEXT  INSPECTION:  12  August  1968 


COMMENTS: 


1.  See  attached  sheets  for  specific  details. 

2.  Hull  maintenance,  adherence  to  test  procedures,  and 
cooperation  by  INCO  personnel  is  excellent. 

3.  It  would  appear  that  deterioration  of  the  tanks  and 
equipment,  to  date,  has  not  been  severe.  However, 
internal  surfaces  have  not  been  inspected  and  many  of 
the  exterior  surfaces  are  inaccessible  to  all  but  the 
most  cursory  examination. 

4.  Because  of  the  condition  outlined  above,  it  was  felt 

by  all  present  that  an  extension  of  the  exposure  period 
beyond  the  scheduled  removal  date  of  August  1968  would 
be  likely  to  yield  more  >alio  aata  upon  which  to  base 
an  opinion  regarding  suitability  of  the  various  materials. 
It  was  suggested  by  the  writer  that  eny  such  extension  be 
contemplated  on  an  incremental  basis  (as  an  economy  move) 
with  continuance  of  exposure  dependent  upon  remits  of 
quarterly  inspections. 

5.  If  the  recommended  extension  of  exposure  period  is  to  be 
effected,  provision  for  it  should  l>e  made*  in  the  YSB 
contracts  with  Alleghany -Ludlum  and  the  U.  S.  Coesi.  Guard. 
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Reinspection  Report 


15  May  1968 
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6.  The  exposure  hull  is  definitely  in  need  of  topside 
touch-up  work  and  bottom  scrubbing/painting.  Due 

to  the  known  presence  of  marine  borers  ip  this  area, 
the  work  should  be  accomplished  without  delay,  and 
should  be  done  without  regard  to  a  decision  on 
continuance  of  the  test. 

7.  The  Pram  fuel  filter  and  filter/separator  units  were 
re-installed  in  their  former  locations  for  further 
exposure. 

8.  If  a  decision  is  reached  in  favor  of  continuing  the 
test,  the  following  work  should  also  be  authorized: 

1)  Check  and  re-charge  dry  chemical  extinguishers. 

2) -  Replace  dock  lines. 

3)  Replace  "No  Smoking  or  Open  Lights11  signs. 
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1 
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J 
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PANELS 

HOc-D  3rAFT‘SHP  C6j 
Htfc.p  4  -  AFT  C  s; 

SLIC  NT  CoaptfSi<?iJ  at  *«£U>S  4  e=T- 

VaN  E  L  S 

SH«?R£  T2»<7X 
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A  /aft  \kH'p, cjwen  (iwsipc  Taejon  je)  BcO^h  Fuakgj?  pff  -  azcyt  ■  2\%’lPj<,t*V  ; 
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ITEM  ' 

EMPTY  C^ut^PP^CAL 


LOCATION 


WOLO  -5  -  Aft 


Foul  ^TAksulaK 

TT^AKiSFER. 
Crum prciCA  u 

TRAMSFCR 
RttTCTA s)£  OEA/? 

EMPTT  CYuMPajCAi. 


S84<0|2jG  "8<3K. 


EMPTY  ‘R.l=CTA.K3<SOL4r<!  S^afiC  "&a> C 


PANELS 

*Paue.ls 


Hr< ?CPS  344 


6H0M  TZ.OX 


REMARKS 


i  2^pty  Bscta^ular  14c  Lp  1-  PWP, 

I  FoLl  w*cp  *-***** 


C0rtA.<7SlO«  AT  W«vp$.  TlT  TWPj 
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V0SSI-&U*.  “PlT-  fiPT  IfcTO'P.  AC/APA/W7 


OF  '5<JtriO*J  TlTT&. 


ptScoc-ORep  A) 7*  lV«rtc?s  *{  F<TT/iUtfS, 


3ui6HTVY  VtSC<lL47(UCP  fiT  WCL-P 3 


&U6HTLY  VliCOLO&n)  fiT  WCXP5. 


JOK>«E  PtSCOcOA/lTHfK;  AT  H/eft-C?* 
rf  eroicrt  . 


t 
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m 

* 

*  — 
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MPFY  CtfuMsuau 


LOCATION 


REMARKS 


EMPTV  V&CrM6<JLAli 

PJLL  CtfUMVillCAL 

HCt-D  3 

StWd 

i  ir  7u>*/ 


full  t^sctajO^ula^ 


TRAMP&rK. 
CVLlfJC?rZ-<^A,L. 


£MPrv  cVufOprct^Ac 
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Mol-oj  I  /  3  ^  4 


houo  a.  • 
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A"PP«Pff.  tf|<  -  <7PrnAnE 


APP€7HeS 

<*K 

,ApptTAiCS 

tf|< 
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Eh?TY  CYLitfPTUCAl  ' 


empty  tzsctan^olar. 


Full  cyuk>PR,ical 
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TRAjOSPffR 
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i4ou?4-|irf^ 
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'•Jr, 
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\  ~  tr  f,/. 
i  >  C.  .v  > _ 

•{f  TY  CVUH7RKAL 

1V.FTV  RSCTAXSQLAR. 

Full  cylindrical 

FOLl  RSCTAttSULAR 

tramsfet?. 

CVUMPRtCAL 

transfer. 

RSLCTA  Ki  6  U  LAR. 
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WOiId  V-  FWD.UcvV 
Port  -  Ittg'p 
HOUP  2. 

■  STb'p  -  wVp. 

"ri^uP’3-  AFT  RPv^ 
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WOt-P  4  -  i  v  RCvC 

FORT*  -  W>N4 

W  OLP4-  3  %P  iSw" 

ST3P  -  WtfJC* 

HCuo  4  -  •LHS  RcW 

STBP  -  Wl^6 


REMARKS 


FiSPTY  CYLIVPRIC&L  ^ t4cR.fi.  ,Sc;x. 


E.MPTY  Rg CYMGUL 

Panels _ _ 

Panels 


SHcR«  *Bc* 
NOLP3  3^4 


6C  fcfcc*  » »*j / <?,?CS  I C/J  A 
anuo  F^/al/^g.  gi-lAUO 
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ffyp  _ 

II  tafuvaz  lit) / i**j  Ar'P'Ans/’nrp 
I  PtMA* _ _ _ 

!  OCR  Res  iOA//»ROi  AT  -p/MN/rvrp  . 

|  erM?  Fc.A-.'^g. 

I  CORRCSiOW /«***<«*>  AT  T*A  I  tj'ncv 
I  *VD  Fc^V</6<r» 

8  CORROS  fOW /  CROSi  ON  n 
I  ^WO?  TtewAst. 
ft  2tNC.  C|4CU_t<l»/6  —  OCR 
I  q(Xa>  FOMJtfC 
I  CC,3.n«  t  iC«J  AT*  "FL^rje, «rs , 


6u  16 t+T*  £-0AR6Si04  —  eP6« 


swcr«  TB<?k.  I  ewAt.kifc/4  3.*,c^r  cvrrosioa; 


M«rr7vc.  Pc  ic  4  T^PwR. 

sv+nPti^a 

5T»cc  W«vjc  APtwrttrp. 
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RE INSPECTION  REPORT 


DATE ;  23  September  1968 

MANUFACTURER :  Variou*  -  R-6  Environmental  Exposure  Test, 

INCO  Corrosion  Lab  (Harbor  Island), 

Wrightsville  Beach,  N.  C. 

PRODUCT:  Various  Fuel  Tanks,  Pumps,  Electrical  Equipment,  etc. 

VSB  REPORT:  None 

PERSONS  INTERVIEWED: 

Messrs:  N.  W.  Kirk  -  INCO 

V.  G.  Taylor  -  INCO 
L.  T.  Davis  -  INCO 
J.  Garris s  -  INCO 

J.  Zlemianski  -  Allegheny  -  Ludlum  Steel 

DATE  OF  INSPECTION:  14  -  22  August  1968 

SUGGESTED  DATE  OF  NEXT  INSPECTION.  13  -  15  November  1968 

COMMENTS: 

1.  This  inspection,  cooing  at  the  end  of  the  2  year  exposure 
period  originally  projected,  is  intended  to  go  into  greater 
detail  than  the  inspection  reports  furnished  quarterly 
during  this  period. 

2.  See  attached  sheets  for  specific  details  on  the  various 
items. 

3.  INCO  personnel  continue  to  be  most  cooperative  and 
meticulous  in  handling  of  the  detail  work  connected  with 
the  test. 

4.  All  exterior  surfaces  of  the  test  hull  have  been  elear.ec 
and  repainted.  Hull  appears  to  be  in  very  good  condition, 
but  still  has  a  slight  leak  at  starboard  chine,  aft. 

5.  Inasmuch  as  the  more  complete  examination  did  reveal  severe 
failures  of  stainless  steel  tanks,  question  arose  regarding 
the  advisability  of  extending  the  exposure  phase.  However, 
it  was  felt  that,  because  most  failures  occurred  in  induced 
areas,  the  additional  time  would  furnish  a  better  base  for 
a  projection  of  longevity  on  the  various  materials. 
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6.  It  should  be  noted  that,  to  date  of  inspection,  no 
actual  failure  of  a  Terne-Platt  tank  had  occurred. 

In  the  case  of  these  tanks  corrosion,  in  general,  is 
quite  prevalent  and  it  appears  that  one  or  more  failures  - 
in  non-induced  areas  -  may  occur  in  the  near  future. 

7.  One  rectangular  tank,  of  each  metal,  was  removed  from 

the  hull  for  closer  examination.  These  tanks  were  shipped 
to  the  YSB  office,  after  being  gas-freed. 

8.  A  record  of  outside  vs.  hull  interior  temperatures  was 
kept  for  several  weeks  early  in  the  summer.  As  a  matter 

of  interest,  this  record  is  included  herewith.  A  "Rustrak" 
temperature  recorder,  installed  in  the  aft  compartment  cf 
the  hull,  should  furnish  more  complete  data  in  this  regard 
for  the  duration  of  the  test. 

9.  Allegheny-Ludlum  is  experimenting  with  the  principle  of 
cathodic  protection  on  stainless  steel.  To  this  end,  two 
small  cylindrical  tanks  (Terne-coated  stainless)  .;are  in¬ 
stalled  ,  empty,  in  the  hull.  Salt  water  reservoirs  and 
weights  were  fitted  as  on  the  other  tanks.  Intentional 
scratches  were  made  in  the  Terne-coating.  Details  of  the 
tank  alloy,  welding  technique,  and  coating  will  be  provided 
by  Allegheny-Ludlum. 

10.  It  is  anticipated  that  an  extremely  complete  examination  of 
certain  of  the  removed  tanks  will  be  made  in  October. 
Following  this,  an  addendum  to  this  report  will  be  f\irr.is'r.t 
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L  ST^WAkr-WAPw«rc. 

TRANSMITTER 

i£Aew<SAU/.  TANK 

EACH  .ATTACH  MUT  72  T  E  '-OWZ  i 

Co  OS !  P  <£"?.  A !?;  '-C  C.  O  r2.P.  "7  S  ;  07  J 

*BRAS5  LOOPS 

WO  up  i  CFP 

Wot-P  4-  CO 

Viscouo«.«rb  4  sr/*-*7.r  o~  ■P:m0r. 

Co  fJSlDCTJ.AV.  :.fT  "PlTHOi  <■*•  T  : T-rOLC .'••./.  s  I  ' 

Lovett  pomps 

WOLFS  2,3  $4  ‘ 

AV-u  OPerrsuA-n^  <?.< 

UJTAKS  Ccv.tr-.i-lz  ■pisoou.r/.  *  - 

Par  Pomps 

W<?u?J  1,3  <4 

Auu  cPtrr-fr.ntJZ  «:v,  ckw  cr.xuvcio- 
00  eXTCTTIJ  AL  K  CTf-.L  *pA  .C  ‘T  • 

HE1*J£.MAn)k) 
ckt  ■bkj.s. 

Wo  up  2. 

Auu  o  pcr<  A  •no  C  Zt  ”;i;^.cro .-.  -Y 
A'TPcAR.  0!<  •pp.otA  <7 -j-rz-.'yr 

Patl  "Slcw&tz 

HouP  #/2-  -• 

A PPeTtfLc  ^  oPcTa> r*"T.  wstl 

W-  C  BLOWERS 

WOLFS  1  i  3 ,  ^ *4 

All  ^jw? v-‘"’Trv  ..  APi-iT/.-  l;.. 

!3R<7WtfwJ4  MemAcs 

^ATc  VAuVe 

H<?cp  4-  STB'p 

M/W G-  'A/  :-Krcv  Co’ r-  /•’ .  O’  1  ■  ■:  •  .  7.  -,.-/.  -_«r 
“PARtt  6P«=o\..  w’^y  r.  Al.:_  ••>  •  * 

OCsaN  CMcM.PAnCr 
-■  C»J  C<TAT 

6/2AV  JZaiCJWtflKS 

Old  TZc<T*>  TANKS 

1  (V  G  04  O  <T.;TjJ  ;  •"  71 

oc«A<c  Chch-PaiOT" 
C-2)  WArs 

GftAY  TLcfrrc^oiari 
«Kl  CVU  »  T?Md/<.S 

| - - - - - - - 

1  in  ^  swc  c.' .';:• 

BEUPcJC  WlfcuOC, 

<«  «S"tO  trrz.  An. 

10  '  A.PPA!'.”C, v  £TC:. 

IMP.G^STMAfO  FHT6S, 

SffTjerz-AC 

IW  AFP/RtEfNlTL-v  LTV-  •  Ca::T-/..s 

fram  filters 

WCU?  4^  p/s 

i  SLIGHT  C7«.a^:civ-riy:(j  7-JT, 

1  Flu  T*rrj.  To  v/u :*.  A  «:  /  •■  •  -o-  •  v'..  ••  -  -, 

Fuexau  st/aO  PcteT" 

OM  W-C*  QUOWCfc 
■  HguP  3fpJ  (g^n 

|  PifTu^  £|  T7 1  s couc  rof-vr .  ,  ••.  A  ~  _r.v' 
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Put SX.  T=>lJUP»S 
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